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INTRODUCTION 


An attermt has oeen mace in this publication to present annotated references 
to all-articles pertaining -to ore dressinz that were published during 1931 and 
13%2; in a few instences reference igs mile to articles published prior to 1931 
were the articles have not been includec. ir. previous bibliography appended to 
the annual statistical discussions of ore concentration publishea by tne Bureau 
of Mines. Articles have been taxen from :nore than 75 »neriodicals, journals, 
serials, etc., end 42% articles are abstracted herewith, <A number of these 
abstracts, particularly-.those aynearinzs in foreign publications, have been 
taken from Chemical Abstracts (publishec. by the American Chemical Society, 
Easton, Pa,), the general use of wkich the authors wish to aclnovwledge, Other 
annotations were tatcen directly from tne oriz inal publications, 


The entire field of ore dressin;; has been included in the bibliosrapny; 
and articles dealing with crushing, trincdinz, classification, concentration, 
thicxening, and filtration have been included, as well as on amalgamation, cyanid- 
ation, leaching, magnetic concentration, washing, etc., and on theory and labora- 
tory operation. The articles are arransed in alphabetical order by authors, Lack 
of printing funds prohibitec the inclision of a subject index, 


No attermt has been made in this report to cover the field of ore-dressing 
patents. Subsequent revorts of this series may include this subject. 


The following abbreviations were uscdsg 


1/ The Burenu of Mines will ~elcome reoriniiny:, provided that the following 
footnote acimovleccment is used: "Renri:ted from U. S. Bureau of Mines 
Information Circular 6754." 

e/ Associate metallurgist, U. S. Bureau of Mines, Salt Lake City, Utah. 

z/ Assistant ‘professor of ore Gressin,;;, Department of Metallurgical Research, 
University of Utah, Selt Lake City, Utah. 
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Publications 


Abbrevi:tions 
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Amcricen Association for : LAvancenent of 
Science, wew Yor!:, 


Americen Ceramic Socicty, Coliwaibus, Ohio 


Amorican Cnemical Socicty, Wasuington, D.C. 
American Cyanamide Co., Yecanicel Department, 


Wew Yor, 


American Institute of Mining euc Metallurgi- 


cal IEnginecrs, New Yorls, 
eae ens 


Teennical Publications 


Mining cnd Metallurgy 

Annlele menclor din Romania, Bucharest, 
Rumania. 

Australasian Institute orf Mining and 
detallurzy, Melbourne, Australia. 

Piac's Fills Insinser, Hanid City, South 
Dekota. ° : 

Blast Furnace and Steel Plant, Pittsourch, 
Pennsylvania, 

Canadian Chemistry ead Metellurgy, Toronto, 
Canada, 

Canada, Denvartment of Mines, Mines Branch, 
Ottowa, Canada , 
Annual Revorts 


Liemorandum Sorics 


Canadien Mining anc Mctallurgical Bulletin, 
Montreal, Canada 
Canadian Linin Journal, Toronto, Canada. 
Coment and Cement Menufacture, Jondon, 
tnzland, 
Ceramic Society (En land), 
Stoke-on-Trent, Ungland. 
Chemische Anparutur, .Leinzig, Germany. 
Chemical Engineering and Mining ieview, 
welbourne, Australia, 
CLomigche Fabrik, Berlin, Germany. 
Chemical and Metallurgical ing sincerin,, 
New Yor, 
Chemical, Metallurgical, and hining Society 
of Suuth Africa, Jonannesburg, South 
Africz, 
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Jour, An. Ceren. Soc, 
Jour, Asy, Cnuer, Soc. 
Am. Cyrn, Co., Tech. Paver. 


Trans. Am. Inst. Min. and 
Met Vie En? 

fm, Inst. Min. and Het. 
Beara gure foch, Pub, 

Min. and Met. 

Anaicle menelor Romania 


Proc. Australasian Inet. 
Min, and Met, 
Black Hills img. 


Blast turnace and Stecl 
Plant. | | 
Conadian Chen, and Mct. 


Canadian Dept. Mines, lines 


Branch, Ann, Repts 
Canndian Devt. Mines, Mines 
Branch, Mem. Ser. 
Cenccian Min. and ‘Met. 
Bull. 
Cenadian Min, Jour. 
Cement and Cement Manuf, 


"rans, Ceram, Soc. (England) 


Chom, AnD. 
Chem, Hig. and Min. Rev, 


Chem, Fabrix, 


Chem, and Met. Eng. 


Jou®, Chem. Met. and Mins 
Soc,., south Africa, 


Colliery Guardian, London, England, 

Colecrado Scnool or Mines Marazine, 
Golden, Colorado, 

Combustion (Iatern. Comb. Eng. Co.), 

New York, 

Crushinz and Grindin.;, London, England, 

Dans': Ticsirift for Farmnaci, Copenhagen, 
Denmarl:, 

Electrocremical Séctety; Nev Yorx, 

Engineering and Mining Journal, New Yorl:, 

Faculty of Engineering, Tokyo Imerial 
University, Toic7yo, Janan, 

Génie civil, Peris, Trance. 

Glickauf Berg- und huttenmanniscne 
Zeitschrift, Essen, Germany. 

Industrial and Inzineering Chemistry, 
Washington, D.C. 

Institution of Minin;:; Inginecrs, 

‘London, England, 

Institution of Mining and Metallurgy, 
London, England, 

Internationale Bergwirtschaift und 
Bergtechni':, Halle, Gormany,. 

International Association (New) for the 
Testing: oz Materials, Zurich, 
Switzerland, 

Jananese Ceramic Society, Toxyo, Javan, 

Jernikcntorets Annaler, Stockholm, Syeden, 

onurnal of Physical Chemistry, New Yor?:, 

Kolloid-Beihefte, Dresden—Blascwitz, 
Germany. 

Kolloidchemische Beihefte, Dresdon- 
Blasewitz, Germany. 

Kolloid-Zeitschrift, Dresden-Blaséwitz, 
Germany, 

Metal Industry (London), London, Fnglane. 

Mctall und Erz, Halle, Gormany. 

Mineral Industry, New York. 

Mineralnoe Suire, Moscow, Russia, 

Mining Congress Journal, Washington, D. C. 

Mining Journal (London), London, England 

Mining Journal (Arizona), Phoenix, Arizona 

‘ining Magazine (London), London, England. 

“issouri School of Mines anda Metallurgy, 
Rolla, Missouri. 

Mittcilungen aus dem Kaiser—Wilhelm Institut 
fur Eisenforschung zu Dusseldorf, 
Dusseldorf, Germany. 

Nature, London, England, 

Physics, Minneapolis, Minnesota, 
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Colorauo Sch. Mines Mac. 


Co:nbustion, 


Crushing and Grinding. 
Dans’: Tids, Farm, 


Trans, Electrocnem,. Soc. 

Enz. and Min. Jour, 

Jour, Faculty Eng., Tokyo 
Imp. Univ. 


| Génie civil, 


Gluckauf . 

Ind, Enz. Chem, 

Trans. Inst, Min. ine. 
Bull. Inst. Min. and Met. 
Intern. Bergwirt. Berztech, 


New Internat. Assoc. Test. 
AAG: < 


Jour, Japanese Cerem, Soc, 
Jerncontorets Ann, 
Jour, Phys. Chem, 
Kolloid-Beihefte, 


XYolloidchem. Beihefte. 
Kolloid Ztschr, 


Metal Ind. (London). 

Metall u, Erz, 

Mineral Ind, 

Miner. Suire, 

Min, Cong, Jour, 

Min, Jour. (London). 

Arizona Min. Jour, 

Min. Mag. (London). 

Missouri Sch, Mines 
and Met., Tech. Ser. 

Mitt, Kaiser—Wilhelm 
Inst. Hisenforsch, 
Dusseldorf, 

Nature. 

Physics, 


I.C, 574 


Physikalische Zeitschrift, Leinzig, 
Germany . 

Procecdinzs of the World Enj,ineerirg 
Consress, Talxyvo, Janan. 

PrzemSl Chemiezny, Wersayv, Poland, 

Revues ce metellurgie, Paris, France, 

Rocic Products, Chicaso, Ill. 

school of Mines of Westeiru Austraiia, 
Falsoorlie, 

South African Mining and Ens:ineering 
Journal, Johannesburg, Scuta Africa 

Stahl und Hisen, Pitteburgn, Pennjslvania 

Tidsicrift for Kjemi og Bergvesen, Oslo, 
Norway. 

Tzvetnuie Metallui, Moscow, Russia, 

United States Department of Commerce, 
Burceu of Mines, Washington, D. C. 
Bulletins 
Economic Papers 
Information Circulars 


Reporte of Investigations 
Technieal Papers 
Zement, Charlottenburg, Germany. 


Zeitschrift fur physixkalische Chemie, 
Abt. A., Leipzig, Germany. 
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Physikal, 2tschr, 


Proc, World Ens. 
Cons., Toco, 

Przemysl Chen. 

Rev, Metal. 

Roci:: Products. 

Scn. Mines West. — 
Australia, Bull. 

5, African Min. ana Img. 
Jour, 

Stahl u. Hisen. 

Tids, Kjemi Bergvesen, 


Tyvetnuie Metallui. 


Bull. Bureau of Mines. 

Ec, Paper, Bureau of Mines, 

Inf, Circ,, Bureau of 
Mines, 

Rents, of Investigations, 
Bureau of Mines. 

Tech, Paper, Bureau of 
Mines, 

Zeneit. 

Ztecor. physikal. Chem, 


ES Econ Ce Seconda 


1. 


yy. 
‘6 


1.C, 6734 


ADAMS, A. S., KOBEY, S. M,, and SAYERS, J, Flotation of hematite a 
laboratory success. img. ana Min,. ie. VOLS 1392, 1931; ops 5U-55, 
laboratory flotation tests of Mesxbi loz-washer tailincs containing 17 

percent iron in the form of hem:tito- indicate a recovery of 74 »ercent of 

the iron in concentrates conteinin;; 53 vercent iron at a cost of $1.40 a 

ton. Fine z:rinding is necessary; and the flotation reagents used were 

sodium oleate, 1 »woune ver ton, a;¢c sodium carbonate, 2 pounds per toa, 

Sodium silicate was an rid up to 1/2 yvound per ton but dccreased tne grade 

of concentrates wien used in nore quantities. Ooti:an operating conditions 

were determined, ~:~ : 


AGNEY, JOHN’ A. Flotation of sold ores, Canadian Min, Jour., vol. 52, 1931, 
pp. 652-564, ae 
Describes tne new treatment plant of Wilun2 Gold Mines (Ltd.) at Wiluna, 

West Australia. The plant hos a capacity, of 40,009 tons a month and em)loys 

straignt flotation, followed by roasting and .cysnidation of the concentrates. 

Flotation recovers 92 percent of the goid in the ore and cyanidation 50 »,er- 

cent of. the gold in-the concentrates, Flotation recaents used are ethyl 

xanthate and pine oil (or eucolyobue. of 1). Tie flow sheet of the reduction 
plant: is BIVENs:. | 


The flotation of cold ore, Canadian Min. Jour,., vol. 52, 1951, pp. 
(10-711, 
Discusses the “milling Mlant at. Lakc View end Star, which has a canacity of 

15,000 tons a montn and trents gold ores fron several mines near Kalgoorlie, 

West Austrelia., The flow sheet is siven, Abovt 35 percent of the sold is 

recoverea on corduroy straces and melted into bars, The pulv is then treated 


by flotation, and the concentrates are rozsted and ecyanided, Mctallurgical © 


recovery is somewhat lover than that obtained by roasting and cyaniding the 
raw ore, bat overatins costs are ruch lower, resulting in a higher economic 


recovery. 


AFLFELD, FREDRICH, Occurrence and recovery of sold in the Bolivian Ances, 
Metall u. Erz, vol. 23, 1631, pn. 163-167. 
Describes geolosy of sole. ene in Bolivin, The sold-bearin; materia 1 
is hy drauiic cd and anals‘amated, 


Basic principles in the dressing of Bolivian tin ores. Metall u, 
Erz, vol. 29, 1932, po. lf/el1Sl1, 
Outlines treatment of sulphide, oxide, anc silver-bearing tin ores and 


gives their distribution in Bolivia, 


ALETHUIKOV, N. A. Residual oil from rectification of fusel oil as a flota- 
tion reagent. Miner. Suire, no. 5, 1930, »»,. 1287-1291. | 

‘The dark, heavy residual oil from rectification of fusel oil was tested 

as a reagent in flotation of quartzitic copper sulphide ores, The oil pro- 

duces abundant, stable froth and gives a very satisfactory extraction of 

copper from the ore. Mixture of the oil with ethyl xanthate gives still 

better results end permits considereble saving of oil and xanthate. 
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14 ALLEN, A. W. Physical and feenantes! asnects’ of the cyanide proces 

Electrochem. Soc, (Prepr; 60), 1931,.5 pp. 

Describes effect ot supergrinding of a gold ore in the presence ef an 
unstable solvent; author points out that.mechanical operations are of great 
inportance in the effective solution of gold an cyanide, The aathor recom- 
mends: (1) Preliminary milling in lime water; (2) dewatering and thicicening 


of the iilp; .(3) cy yanido treatment of the pulp or sand; and (4) regenoration 
of cyanide, _ 


; 2rans, 


S, ALLEN, A. W., and LEAVER, EF, S. The cyanidation of complex ores, Chen. ims. 
and Min, Rev., vol, 24, 1931, pp. 41-4, 
Discusses complex ores, Drecipitation of ° Drecious metals by zinc dust , nd 
present status of Sven ea ove 
9, AMBROSE, H, A., and LOOMIS, A, G.. Some colloidal as of bentonite 
suspensions, Physics, vol. 1, 1331, po. 129-15 
The emilsoid colloids in bentonite respond to- erenees in vil of tne disper- 
sion meciun by chenses in rate of ‘settling, viscosity, end swelling. The 
curve showing the relation between pH and percent of sedimentation in «. 
definite time hes a meximum at tne isoelectric point, with minima on each 
side corresponding to points of maximum absorntion, As pH is incrcased or 
decrcased further, flocculation ‘beging with increased rate of settling. - The 
viscosity curve is closely related ta the rate of settling; mnaximia svelling 
occurs at approximately the point of maximum viscosity. ‘Such salts as sodium 
chloride and votassiun chloride are narkedly eff rective in preventing the 
swelling of bentonites, 


10. ANDERSON, A.K. A ares of cold from the ore of the Jacicson~Manion Mines 
(Ltd.), Woman Lake, Ontario. Canadian Dept. ‘Mines,’ lines Branch, Rent. 
720, 1931, pp. 9-15. - 
Cyanidation yields a high recovery of the gold with fine grindins, using 
6 to { pounds lime »er ton and a cyanide sclution or 1 to 2 pounas even ee 
per ton, 


dk Concentration of copper-nicicel—bearing gavbro from Engzincers Holding 

Co., Michipicoten, Ontario. Canadian Dent, Mines, Mines Branch, Rent. (20, 

1931, Ppe 6-8. — 

The ore analyzed 1.25 percent conver, 0.51 percent nicicl, O. 1. percent 
zinc, 0.01 ounce gold, 0.25 ounce silver, and 0,06 ounce platinoids (chiefly 
palladium) per ton, A buliz flotation yields nich recoverics of copper (98 
percent), a large percentage of nictcel (75.5 percent) ,_ and the m jor amounts 
of the precious metals (gold 59 percent, silver 96 percent, and platinoids 
34 percent) . . | - | 

Ves The concentration of a lead-zinc-silver ore froin tie Regal Silver 

Mines (Ltd.), Albort Canyon, British Columbia, Canadian Dept, Mines, 

Mines Branch, Rent. 724, 1932, po. 112-115. . | 

Five samples of Sate ee of lead, zinc, and iron in siliccous ganzue 
assaying 4,02 to 11.57 percent lead, 1.20 to 3.7 percent zinc, and 3.88 to 
10.70 ounces of silver per ton gave recoverics of over 90 percent of the 
silver and lead by flotation with soda ash, cyanide, and zinc sulpnate in the 
ball mills, Aerofloat no. 25 or potassium xanthate in the lead cells, anc 
Aerofloat no, 25 or xanthate, wine oil, and copper sulnhate in the zinc cells. 
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he Ky “Bhe concentration of silver in the ore of the Animilzie Mines 


ANDERSCN 

(Ltd.), Port Arthur, Ontario. Canadian Dept, Mines, Mines Brancr, Rovt. 724, 

Las oie DOIN | 

Prowetit: i: au ove ov limestone and crlcite van earmyinc no err 
nnotat of iron malouide cave the ore an assay of 40.0 ounces of silver and 
O,.0° ounce of ,olid ver ton, Dlotation can oe denended on to yield ao vecovery 
of 95  vercent of the silver in concentrates (refloating + Does proc 1st) 
asearin.: 2,000 omeces of silver per ton. The circuit was ae aline (4 »vounds 
sods. ese. per ton}; Aeroflot no. 25 was ured at the rate of Q.2e0 vowid ver 
TO. | 

wre concentration of the coover ore of tne Winsor csine, Le Sarie, 


Guievec,, Caneei=) De jt. Vines, tines orien, Be xg, [20, 1s). 3, 54-55, 

A massive pyrite aud pyrrvnotite ore, vitn associnted cnalconyrite end 
smajl qualities of spholerite, assayine W470 percent conver, 1,75 percent 
PAMCy Age! OlCO HOLe, Pit Os 3y ouice silver to tue ton, vas rentily con-- 
cceatrated dy Plotetion. The use of 6,0 nounds soda ash, 0.20 ound cyonide, 
ond 0,12 vound votassium xenthate per ton of ors recovered °6 nercent of the 
cower in concentvates essayving 27.50 percent conner, A rov1-her corcontyste 
ese Uo We) percent sivc, with a recovery of 67 parcent of the “inc, vas 


mode vy using 0,95 round mentiinte, 0.[%¢ mound pine oll, and 1,0 pownd conver 
siete ous Lod. dio tis Zane Circuit. . 


tie flotation of conucr iron pyrites in tho Alacrnac rine, “touyn 


wide OS NS. ae eee 285) rye) eee 
oi CO, Qaebec, e Oe e321 ene De: Ot. ee we Po al moe aos WC.., xo Ye e i oul. 9 ire ] ae e 
iwle, 


A sulpnice ore sssasiug 1.95 percent coproer, OY percent zi 
Gent. trou, 9.09 ounce coll, ona 1,15 ounces silver cccr ton was 
“ive cower “concentrates, ziic concentrates, nyrite concentr:ites, ind 
vyyrshotite tyilincws., the use of soda ashecynnide, lime-cyanide, ov lime es 
conlitioning reaccits <ave conper recoveries of 59.7, 77.0, end 30,2 percent, 
respectively, in products asenvin: 14.75, 13.91, end 07.8 percert earer, 
resvvectively, For the most sntisfoctor: test tie followizr: reazents vere 
used: Lali nill--lime 5,0 voumds; cove: circuite-potassium ; canth te 0.06 
pound, pine ofl G.Olk wound; zinc circuit—-notassinum xantuste G,95 >Dound, 
cooper sulshete 1,9 pond, cine ofl OC! mouwids; iron circuit—eemyl xanthiate 
9.39 now.!, sulohuric acid 5.6 nounds, vine 011 9.65 vound wer ton, Acid- 
ifvin; the wap after sine flotation yields the highest recoveries of 


ate 


ven) 
prcite (50 to 60 percent) in a product containing 4S to 50 nercent sulvi2 
amd G10 ta 0.05 percent ginc. Deweterin: the tailine froin the sinc 
flotation Yefore esidisying enves acid and does not affect recovery o7 
oyrite, | 
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ANDERSON, &. K. The recovery of copocr and gold from the ere of the Tashota 


Gord Mines (Ltd.), Tashota, Ontario.e Canadian Dept. Mines, Mines Branch, 
A chalcopyrite-pyrrhotite. are essayed 1,57 percent copter, l. 85 ounces * 


| gold, and 1,87 ounces silver per ton, Results are given of tests with flo- 


hie 


Sg 
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tation, tabling, amalgamation, and cyanidation in varfous combinations, 
Tests indicated recovery of 920 to 95 percent of the copper, A cembination of 
flotation, amalgamation, and cyanidation ylelds maximum recnveries, On 
account of the danger of oxidation of the ore before milling, resulting in 
a loss of copper in the tailins, and because copner sulphides are strong 
cvanici¢es,1 cyanide treatment is not: recommended in practice, 
me recovery of sold «nd silver from the ore of the Gera Lae min, 7 
Last Central Manitoba. Canailian Dept. Mines, Mines Brench, Rept. 720, 
1931, po. 58-64, = | | _ 
The quartzitic ore tested contained 3.5 ounces of gold and 9.35 ounce of 
Silver a ton, with no arsenic, antimony, bismuth, or copper. Tests included 
emalgamation, cyanidation, and concentration, alone and in various comodina- 
tions. SBest.results were obtained by amalsamation and cyanidation, yielding 


98.5 percent of tne gold and 97.3 percent of the silver, 


: The recovery of sold from the ore of the Belledat-Goudreau mine, 
Goudreau, Ontario, Canadian Dept. ‘Mines, Mines Branci., Rept. ios 1931, 
pp. 71-61, 

The ore tested consisted of a quartz canzue carrying 1 92 ounces cold and 
0.52 ounce silver to the ton associated with a little pyrite, galena, and 
graphite,. A good recovery of :zold from the crude ore by.cyanidation was not 
possible, due to the graphite, About SO percent of the gold was, recoveravle 
by. amalgamation, and subdseguent concentration raised the recovery to 935.9 
percent, but in continuous operations.the gravhite coated the plates and the 
recovery was much lower, Grincing the ore with lime and ‘xerosene followed 
by’ flotation with pine oil removed the graphite. in concentrates containin: 
22.56 ounces gold and 25,2 ounces silver to tne ton which could be treated 
by smelting, Cyanidation of the grrphiteefree tailings fave an over-all 
gold recovery of 93.9 percent. 7 =< 


The recovery of gold from the ore of tne British Canadian Mines (Ltd.), 
Mine Centre, Ontario, Canadian. Dept. Mines, Mines Brench, Rept. 720, 1931, 
PP. 13~17. e | 
The ore consisted of quartz and basic rock containing small amounts. of 

pyrite along fractures in the quartz and assaying 0.60 ounce gold per ton, 

Cyanidation gives a recovery of 99 percent with ore ground to pass 100-mesh 

and 22 percent on 150-mesh, At 65=mesh a recovery of %&.3 percent is 

obtained, 
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ANDERSON, A. XK, The recovery of gold from the ore of the Casey Mountatrn ‘ 

Operating Syndicate, Summit Ioke, Patricia Portion, Ontario. Canadian 

Deot. Mines, Mines Branch, Rept, 724, 1932, pp. 150-154, ' 

A magnetiferous quartz carrying gold and small amounts of misnickel, 
pyrite, and traces of galena and chalcopyrite assayed O. 72 ounce of gold 
and 0,11 ounce of silver per ton and 0.42 percent arsenic, Amalgamation 
gave 82 vercent recovery, flotation 75 percent, and cyanidation 96,5 percent, 


The recovery of ,old from the ore of the Evangeline Gold Mines (Lt1.), 
Liscomb Mills, Nova Scotia, Canadian Dept. Mines, Mines Branch, Rept. 720, 

1931, pp. 69-71. 

An ore containing free sold and about 2 percent arsenopyrite was treeted 
by analsamation and concentration, Amalgamation yielded 96.4 percent of the 
gold; and the over-all recovery, including the ,;old in the arsenopyrite 
concentrates, was 96./ percent. 


The recovery of gold from the ore of the Wight Hawk Lake Mining Co. 
~ (Ltd.), Night Haws Lalcc, Ontario, Canadian Dept. Mines, Mines Branch, 
Rest. 724, 1932, pp. 130-135. | 
Cyanidation of a porphyry containinz pyrite assaying 0.14 to 0.17 ounce 

of gold and 0.03 to 0.07 ounce of silver per ton gave highest recoveries 
(97 percent) with a cyanide consuyption of 0.60 pound per ton of ore. 


Results by flotation and amalzamation alone and in combination are given. 
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The recovery of gold from the ore of the St, Anthony Gold Mines (Ltd.), 
Savant Leke, Ontario, Canadien Dept. MANES: Mine Branch, Rept. 720, 1931, 
DY. SU~86, 

Amalz samation of a quart” ore grounc to minus “Ucemesh yielaed 90.4 percent 

of the gold and 45.5 percent of the silver. At minus 35-mesh the gold re- 

covery was 69.3 percent, Cyanidation of minus Tene pulp nocove rad 90.7 

nercent of the gold and 77.3 wercent of the silver. 


‘The recovery of cold from the tailinzs of the County iarbour Mines, 


Nova Scotia. Canadian Dent, Mines, Mines Branch, Revt, voll. 1932) pp. 
65-69 e 


The selective flotation of a lead-zinc ore from the HaslateDuck Lake 
Mines (Ltd.), Schreiber, Ontario, Canadian Dept. Mines, Mines Branch, 
Rept. 720, 1931, op. 139-145, 

The ore consists of massive, fine-grained intimately associated sulphides 
of lead, zinc, and iron in a siliceous gangue, It contained Lgl percent 
lead, 3.05 percent zinc, 0.19 percent copper, 0.11 ounce gold, and 2,06. 
ounces silver per ton. The lead concentrates contained 3.93 to 45.60 per- 
cent lead, 0.46 to 0.65 ounce gold, and 12.49 to 16.19 ounces silver ver ton 
and carried 90,6 to 95.4 wercent of the lead, 48.9 to 67.2 percent of the 
gold, and 77.0 to 02,5 perceut of the silver, The zinc concentrates assayed 
OT. 1h to bi 51 percent zinc and carried 76.5 to 83.9 percent of the metal, 
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. ANDERSON, As Ks amd HALFORD, D. 5S, The concentration of the cobalt ores 


or tue Acguanico Cobalt liines (Ltd.), Codalt, Ontario. ‘Canadian Dent. 

' Mines, liines Branch, - Revt. 724, 1932, vv. 80-90, 

An ove of cobaltite,. smaltite, and arvuipite in a diabase gangue with 
small amounts of. calcite assaying 2,60 percent cobalt, 0,60 percent nickel, 
0.23 ounce silver, and 6.02 ounce gold ver ton twas treated by flotation, 


_ By using 7 pounds soda ash and 0,05 Flotageil per ton in the ball mill and 
0,10 pound Flotagen, 0.25 pound sine oil, and 1.0 pound cooper sulphate’ 
- per ton in the flotation machine a concentrate (11,93 vercent by weight) 


assaying 17.76 percent cobalt and containin™ 83,67 percént of the cobalt, 


a middling (10, 16 percent) of 1,54 percent cobalt containing 16,18 percent 


27. 


more of the cobalt, ‘and a tailing (77.91 percent) assaying 0.33 percent 
cobalt were obtained,’ Flotation tests ‘were made ‘wit‘i samplos from various 
parts of the present plant (using gravity separetion), with varying success. 


ANDERSOK, A. Ke, GODARD, J.'S., and PARSONS, 0, S. The‘differential flota- 
tion of covper and iron sulphides-in the ore of the Aldermac Mines (Ltd.), 
Alaermac, Quebec, vena Devt. Mines, Mines -Branch,. Rent. 724, LISS) ». 
ppe*lOl-110,; = 
‘An ore of ayrite and nyrrhotite with small amounts of chalcopyrite assay— 

ing 1 yds percent conper, 28 .2 percent iron, and 39,2 percent sulphur was 

floated easily, To obtain maximum recoveries low-grade rougher concentrates 


are produced and cleaned, The copper minerals were sensitive to cyanide; 
if over 0,04 pound of cyanide per ton is added the copper is depressed,: 


23.6 


Recoveries fall off when grinding excecds 65 percent solids, Tyvical re- 
sults show 93.6 percent co»per recovery in rougzner concentrates assaying 
20.72 nercent conper and 63,2 percent of the mill feed recovered as vyrite 
concentrates assaying 02,2 percent sulphur, with the following reagents 

in pounds per ton of ore: For ball mill, soda‘asn 3.7, cyanide 0,035, 
Aerofloat no, 25 0,063; for copper cells, cresylic acid 0,036; for iron 
cells, soda ash 2.1, Aerofloat no. 25 0.09, conver sulphate 0,5, sea 
0.66, The ballenill discharze was 58 percent solids, 


ANDERSON, C.S,. Mining and wnilliny in tne Vermont comer district. Sng. 
and Min, Joure, vol, 131, 1931, pv. 208-210, 
‘Describes milling operations of the National Copper Co. near Pommonoosue » 


Vt. ‘The plant, of about 400 tons daily capacity, treats ore containing 


quartz, feldspar, mica, pyrrhotite, and’ chalcopyrite by straignt flctation, 
The ore treated in 1929 and 1930 averazed 2.11 percent conper, 0.32 ‘percent 
zinc, 36,40 vercent iron; and 25.02 vercent sulvhur, <A recovery of 91,8 


' percent of the copper was made. Flotation reagents used were lime, pine 


oil, potassium amyl xanthate, thiocarbanilid, and arthotoluidin. Article 
gives mill flow Buces ae netallurgical data. 


¢ 


29, ANDERSOU, JOHS, Mesh onenings and particle Sizes. Zenent, vole or veh 
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PD. Ce4~226 and 242—245, 

The author noints out the difficultics in making accurate sieve sates 
due to irregularities in the sieves and other conditions of the test. for 
accurate results, the actual diameters of the narticles should be calcu- 
lated from the weight determinations and microscopic counts, 
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AUDG.SON, JOSGPE T, The solubility; of gold in mercury, P-rt V, Jour, Phys. 

Chez., vol. 35, 19 932, po. 2152 165. 

Descrites slectricalis | acated air bath, capable of temperatvre unifornity 

1° in the central portion «ut abowt 400°: also solubility tuve with 

ee sy filter, waicn perrite detection of tue Cisapnearance of the solid 
nainss OF oMadue solutions sortvet7o determinations of the solubility of 
-o14 im mercury were mace bet: ‘cen 240 and 4N0? by the synthetic method, 
article sives metiocs of analysis of mixtures of gold, mercury, end lerd 
ant ceseribes tilterin” babe waicn upescates om the centrifuse principle. 
Wits tats tube the cormosition of solid and liquid phases was determined for 
é91G, and mercary between 255 and 750". Fovr runs were mate vith lead addcd 
t2 the <old and mercury: and on the assurmtion that all the leal is in tzxe 
licuicd pnase, a corrected commosition of tle solid whise was czlculeted 
based won the ancunt of lead found in the solid whnase after filterinz., The 
S0la-mercury solubility curve snows a aa 2t 310°, A nvhase diagrem is 
Siver wiich scens to asree with the results of Parravano, Blitz, Meyer, and 
Pabst. 


AIDE3O:", R. A. Love View ond Star Gola Mines. Min. Nag. (London), Julz 
15S, De eed. 
FRevierrs in aetail, chanz-es at t::¢ reaction plant, Kalgoorlie, West 


Austeciia, The plent was rvormeriy o dry-grinding, all-ronasting cyaire 
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plent, Tke new plant, treating %0,0CO0 tons of ore a month, uses e-stuge 

wet grincing and flot:tion follovea by dryinz, roasting, and cysoniding of 

the flotetion concentrates, Corduroy tables are used, following the open- 

Cire1it wrimery ball mills, whicn recover cbout 40 percent of the total 

gold, Flotation recovery exceeds SC percent with a ratio of concentration 
19 ‘nto 1, Ner flow snect is civen, : 


3 
Ss 
pie 
e 


ANDZASI,4. H, Me, Grain size sna fineness, Now Internat, assoc, 

Mnt., Septonver 1951, 6 pp. 

‘The torm "sorting value" is evervested for the «rain size at wiicn a sieve 
separrtes, Its ratio to the sise of the mesa for ordinary substances is 
3. 19-069. A Sinle muiber is insufficient to ce a the fineness 
of materials, consistin:; of particles of different size cic. a curve such 
as tne distribution curve smst ve used. 


cf. 


Tens of fine grindin’, Crucning ana Grincins, vol, 1, 1951, p. 0%. 
Tecnnicel enalysis of ha (particle size), Tek, 7 id., pol. 
CO, Kemi, vol. 62, 1951, no. 65-08, 75-69, 


Tie rinencses of crinctnoe in indies try. Poir, Tid.; Upal,. C0, Kemi, vols 
as Ae Lr . 5) : 

52, 19%C, Pre aeb, Llem1l5, anc eGect. : 

Discusses oractical dm:ortance of :mowins the fineness of materials en- 
vlovyec fer the various technical ouroses, such as pigments, abrasives, 
ceriant, cerunics, ores, etc. Treats determination of the space between 

peaticles st certain nertiele sises mathematically. Describes various 
methods ana cevices emoloyec to ‘oroduce naterials of a certuin fineness, 


o -~ ll- 
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35. NDSEASEN, A oH, M, Tne fineness of solid materinls, Dansiz, Tids., Farm., 
MG lig top le De. TOL 5 
Tie characteristics of solid meterlals change as tue Linenese of oarticle 
sizes increases, Particle sizes or l-mm diameter can be readily distinguish- 
ed, but if the size is reduced to 0.1 mn tue material becomes "dusty", 
Particles or Q,Olenm dianeter tend to lump togetuer, ent 0,0Cl-mni particles 
Leol "ratty" and adhere very ver.dily to surfaces Tie deszee of fineness 
can be de termin ed down to. 9 605 mn Ly sieving, while below this limit tne 
sedimenta tion metiiod must be employed... In water, the range OF measurement 
lies between 0,03 end 9,001 ma, With glycerol the woper lirit can be in- 
-creasea to 0.3 nm. -A pivette for tne a tinustion of particle size.-is described, 
suis method consists essentially in orawing a suspensior of the materinl into 
a Dinettes, and at revtular time intervals withdrawing; definite volumes from 
wiich the solid material is determined by evaporating ofr the liquid, By 
amlication of Stoxes lav the article size is determined cravhically. 
Avticle.discusses influence of grain sise in tecinica] op3rations, as well. 
as mothods for obtaininz. the desired dezree of fineness - - 


37. AWDRETS, LEONARD, High-velocity hydravlic classification, Trens. Inst, 
Min, and Met. (London), vol. 37, 1928, p». 4Od-435, ; 


33, Hydraulic classifiers as an aid to betch grinding, Trans, Ceram, Soc, 
(Sng land) , vol. 30, 1931, po. 9u~11l. | 


59. ATRUS, D, a. Mining methods end costs at the Montana mine concentrator of 
the Eagle-Picher Lend Co., Ruby, Ariz. Inf. Circ. 6/!97, Bureau of Mines, 

1931, 14 pp. | 

The ore treated at this °50-ton straight flotation plant built in 19°25 
consists of galena, spahnlcrite, and.pyrite, with minor quantities of 
cnalcopyrite and tetzahedrite in a quartz zansue containing considerable 
cojloidal material, Thé ore is crushsd in a jaw crusher and rolls to about. 
5 mm and ground in a conical mill in closed circuit with - belt drag class- 
ifier. The pulp is trénted in 8 Butchort flotation machines, 4% each in the 
lead end zine circuits... Flotation reevzents.are sodium carbonete, lime, 
manthate, thiocarbanilid,-Aerofloat, cresylic acid, pine oil, sodium cyanide, 
zinc sulphate, sodiuna-sulpnite, com er sulnhate, and sodium silicate, Lead 
concentratzs containing 57.05 »ercent lead and zinc concentrates containing 
52.39 percent zinc are proeuced. with recoverics of $2.59 percent of tne lcad 
in the lead concentrates ‘and 65. weg vercent of the z...' in the zinc coicea- 
tretes, The report oe flow $198%s sa cost ane metallurgical data. 


HO. APPLEYARD, KENCLM C. Dry Serre 1 of cast in England, An, Inst. Min. ana 
tet » ng . Tech, Pu. 374, 1230, 34 PP. 


Wa. APPICYARD, YEMB LS c., and O'TOOLS, DMARD. The er state of the 
-meumatic process for cleaning conl; I, II, and III, Blast Furnace and 


Steel Plant, vol. 15, 1931, WDe 1334-1835: vol. 19, 1931, vp. eoueles 
413-—420 , 
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ARQMYTAGE, i, B, Flotation: Some overating deteils, Inst. Min. spd Met. 
(london), 3:11. 329, Lge, VWevr.; Ball. 239, 1952, po. Tyee; Bull, 331, 
72, Dd, 27-27%, : : 

Discusses lnboretor, Coviess ond isthocs for flotation resnmerch and control, 


ASESV, He Pe, ESLOGLIZ97, ce. Sey e ClotTeR, TS, Asnonia leaching of cun= 
PLLCYOUS fen tins, “Srevwie Mech l ite, 171, 2. [o7=7 les 
Gives results ov ex tsrimeatal erwin lerchin: of cupriferous sandstones 
from the Usal cistriet, The ores contain 1.5 to 1.2 »ercent cooper, Thea 


reeovery var Lower Tae foot onteinea oy sulninric acid leeching, 


te Thraromete22 Mcieel acia treatment of carbonate ores, Tzvetnine 
kettaline, LDI3L, op. O7O5cl, 

An invents: sation of tue process of solution of marble, cnlcite, and lime- 
stone in silniriv ic RCL OF Voryi-y concentretions,. The results may be brief- 
ly swonarized os follows: (1) Formation of Lilas of calcium sulphate leads to 
@ suarnly defined mininwm of tie soeed of renction of czlciwn carborates at 
tne concentration of aboit 2 percent gulvvsric acid; (2) the thicimess of the 
affected Inver oF casbonite deonuds on vii concentration of the solution, but 
(for concentrations eciloped 3 ; 


im practice; dors not devend on the size of the 
miuvetlal to be trentes, Bune aenres of crushing, theretore, nas a great in- 
fluezce on th: concwet.o. of te. vengent. (%) The results obtained sive 
very impcrtent indiertions wecercin: their avn licetion to practical processes 
or extractin,, meteic frou ceovonsates, ac well as any other material, in whicn 
the acid or any, other reeveit retin; on a matericl foras an insoluble filn. 
Hmerinentil proce care en ote sre -iven, | 
AUSTRALASIAN INSTITUTE OF CITUIGG AND MEXTALUUA:GY, The cevelooment of processes 
fox the Se a OF cra ove, eccurninted noeeye of tailings, and slimes 

eat Broien Lill, New Sowtl Wales. Proc. - J, 230, po. 379-4. 

Describes development of the yarions vrocesses wnicn aave led to present- 
day :retalluryiceal oractice +. Lill, nese incluce blast furnacing, 
crevity: conceatretlou, me aiocbie savers ae Potter process (uge of hot, acid- 
uleted Plotction solmtirzns), Deloret vzocess (Flotation, using salt calce), 


+ 
i4 
a 
oo a 


- o. 


Cnttermole vrocess (amie: io: la weter suspension of seetinibiyed oiled 
particles), DeBevey orvecen (Lillis fPletation), Slmore vacwm orocess (neration 
Guring flotation ty relecse of Cissplvee. cases by voewm), Ane pals Separation 
~rocess (flotation-refineuent of Cuttersole rs ‘ocess) , ure: magnetic process 


(cifverertia lo ermliertion of v sactic continy, tenderson's process for 
oxidized lecd, end ditiore tial Plotetion cd Lyster, Bradford (sodiun 
culoride-sulvinaric acid \) , Lowry op2 Grecmyey, Oven, and Bradford (copver 
sulvite) nrocessus), rresent I ceca cin ral eta of reavents, assays 


anu recoveries for arti. commaciy ir voresented and tronds in tue ffeld are 
dircassec.. 


AVERY, M.A. Exroertacuts on concontratiy srapnite snuele from Ssojusnoje 
(Arm), Mines, Saive, 20, 5, 2950, po. 14-1127. 
Tne shale contained 2 4 nereeut .revhite. Flotation vrodiced 44,2 percent 
concentrates, with «= recovery of o%,% vercent of tne carbon in the shale. 
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47. AVDESY, K, A, Refining of granhitic schists from the town Soyuzr1it on the 


Sl, 


oa 
3 


a2 eictation. 


‘Ani » Miner. HULre, No. Oy L931, Doe 1022-1026. , 

The schist sammles were vordered to 200=mesh and reflected <y ‘times with 
the adlition of 2 to 4 Ig kerosene or vine 011 to 1 ton of ore in an anpara- 
tus of tne nneumatic time, Tre yield 91 Concentiatcs was 14 percent; the 
tailings contained 4 percent ravhite with an €0-percent ertraciiou of 
a containins: 90 sercent carbor:. 3 


| AVERILL, CHARLES VOLNEY Oy nidins low-grade gold ore, Chem. Gro, and Min, 


Pore, vol. ou, 1931, — pal, 
Descrires cyanice olnant for troratin: zossan ore at the Mountain Copver Co, 
worics, Siasta Couce. Cali, Gussui ore, hithesto considered not anennble to 

cyoniain,, is treateuw successrully «t tne low cost for millin; and ining of 
o> cents per ton in a client hendlin. 554 tons ner dey. The stimidard Mer:ill- 
Ccove vaewm vrocess.of ovecivitating vold from solution is employed, Several 
toblee and cost viemres are given. | 


BADSSCU, &. Auvuplication of eae, to the trestnent of zolc ores, anslele 
Mincloy Yorrmin, vol. i4, 1)71, pm). 179-185, o75-2ue, 
trichls disevescs 21507 tion. in oy erestneat or stumanian old ores 


SANS SCU, BUCHN, ann PZOCKAY, Fi, Efiect Or various xautiates on pure 

chalcozyrite oes. Kohle 2. Boz, vol. 27, 1920, vo. 925-627. 

‘Three vercent conver ore wis treated with ethyl, bvitvl, and amyl xenthates, 
with vine oil es a Trotucr, With tue sene molec amounts of Xraathnate, tire 
potestium outyl apt notassiun anl xonthztes were more «flicient than 
potassium etuyl xentnete, sb incrensin,; the amount or the lutter and prolong- 
ing the tine, tie potescian etigl m-uthiet: produced as nich 2 recovery as tie 
other’ two. | : 

BAIR, Be A. A mill for the smnll .jold mine, Min, ané. Mote, VOle 155 29524 

WW) Of? 216, ? 

ee erticle on ine size end icing of treatment vlant that mey be justified 
fora sinoll mold mine. Discusses relation betvcen develoned ore, grade of ore 
mill recovery, ans. first cost of mili, Cites examles of small emnlonnation 
ang eyoniaation mills end discusses nethous of ex -loyiny flotation in the 
trestient of (oll ores, — © 4 
BARS.Y, cECRG3, onl FATOCCNSR, S. A. Different jal wettin: efrvects in flotetion, 

Trens, Hlectrochem, Soc. (Prevr. OU) ». LOS1Ly 10 oe 

A method, base on tre wor's.of Bartel] on pigments, has been avnlied to 
determine the cifierential wetting effects of water ‘an’. pine oi] on the sur- 
face of mineresl verticlie, Mie results show that reagccuts producing flotation 
alter the mineral so tint nine oil disniaces water at the surface. Depress— 
ents, on tae other annd, have be:n shown to increase tne weter-wetiins errect 
over that of wing oil. are se results are coneis any with the sereral theory 
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BUAR, FIRMAN Z,, and ALLE, LIIBURN. Relation detween fineness of linestone 

particles anc their roter of solution, Ini. Enz. Chem,,: vol. 2, D2 ig. 0% 

C3o-1001, 

Pulverized limes ones havin, differeut percentecce contents of the various 
ourticle sizes were evaluated, in terms ox some standard oarticles, as solu- 
tion renuced tnis size with time, Teets showed that theoretical eveluations 
ere nerwrly valid for finely pulverizea senarnates but not for coarser senarates, 
soarently as a result of diffusion, | 


BEATTY, Gh. The RandZontein Estates, Min. Mog. (London), Marcn 1941, pp. 


Describes in detail minin, end milling overations of Randfontein Estates 
Fold iain; Co, in Western Witwatersrand, The milling plant has a capacity 
or 220,000 tons of ore @ izonth and uses crushers, stamos, tube mills, clacs- 
ifiers, corduroy tables, sand lenching plant, slime leaching plant, cyanide 
vrecipvitation plant, ana sold refinery, low sneets, detnils of eauinment, 
motallwesical data, etce, pre given, 


SaChaR, L. M, Sodium diethyl dithiovnosohate (soda Acrofloat) as a flotation 
ee Tavetruie Metallui, 1931, ». 9ol-989, 
Bota American, end Ruscian soda Aevofloats gave unsatisfactory results in 
floatin: ozidized ores; on sulonide ores both gave very good results. 


Uco of reaction nroducts of yhostiorus ventasulpnice and eresol as 
flotation reagents. Tzvetnuie Metallui, 1931, o>, U77-HC6. 

The purvose of tas investization was.to produce slerorloat, at present 
m'nufactured exclusivel; by 2 American ee ne following preparation 
metiod was adopted: To 1 to 1.25 varts of finely sround vhosvhorus penta- 
sulsnide trodualiy acc 3 parts cresol, a reilux 2 to 2,5 hovrs at 115 to 


150° ; towered tne end of the reaction increase the tomeratuns about 5 to 10° 


for + to 10 minutes, The reaction product is a aark zreon oil with strong 
ofor of lyydroven sulphide.’ Reacents were prepared in tnis way from German 
cresol, Russian cresol, crude pnenol anc. coal tar. Cormarative flotation 
tests of Coounrade coer (oxide) ore and on Karsak-Pai ore (chalcopyrite 
ane vornite) showed that the reazent es from Russian cresol equals 
Anevican Aerorloats the reagent prepared from German cresol.was also 
sstisfactory, but the ~henol vea sent was entirely unsetisfactory, The cnicf 
constituents of the reavent are whosphoric and. thiophosphoric esters of 
c.esol, thiacresols, excess cresol, end dissolved nydrogen sulphide. The 
e:r-erimsnts vere he poedce satire ir on a laboratory scale, 


BisiMAL, HORVIL, The efloct of Jyrdroren-ion concentration woon the sediment- 
ation of clay. Jour. Am. Ceram. Soc., vol. 14, 1931, >e. 72-87. 
ihe effect of hydroren-ion concentration upon the rate of sedimentation 
wes relatively great, whicn o:mlains why Changes in v:I values produce 
cuenses in Dlarticity anda viscosity, Hlutriation ic a:: vicertain process 
witnout mH control. 
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BuMIS, WH. Oo. Milling metnods and costs at the Pecos concentrator of the 
American Metal Co., Teroxro, N, Mex, Inf. Circ. 6605, Bureau of Mines, 
1932, ¢ O35 DOD» 

Describes a flotation plant of 600 tone capacity treating leac-sinc ore 
(replacement ore bodies in pre-Cambrian schists) containing ryrite, 
sohalerite, galena, chalconyvite, inmrinatite, chalicocite, bornite, argentite, 
and proustite (named in order of abundence) + the gongue minerals are mica, 
quartz, tourmaline, and horndlende. Flotation practice at this mill differs 
from tne usual lead-zince ore metnods in tnat mica is removed from the ground 
ee by flotation (using only cresylic acid as a reegent) before the flotation 

r lead, The mica concentrates are cleaned on tables t2 recover small quan- 
tities of sulphide minerals ard discarded. Tne remainder of the fiotation 
follows the usunsl two-stage lead: and zinc treatment, No pyrite concentrates 
are made. Metallurgical data, flow sheets, costs, reagents, etc, ere given, 
as well as a description of the equipment used, 


BENEDICT, C, B, Milling at the Calumet & Hecla Consolidated Copner Co. 
Min, Cones Jour., voi. lf, 1931, pp. 519-527, 
Reviews tne development of ore-dressing methods and outlines present 


practice and operating details, The Galumet (ll-stamp), Hecla (17-stemp) , 


60. 
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Ahmeelz (S-stacp), and Osceola. (7-stamm) mills are described, as well as the 
Tamarack reclamation plant and the amuonia leaching plant. Tynical flow 
sheets of milling operetions on conglomerate and emygdaloid ore are given. 


BERL, E., and SCHMIDT, A. <A new screening device. Chem. Fabrik, 1932, 
Dp. 259. , 
Describes a shaking device which, wnen ritted with sieves, makes a good 
screening apperatus, 


BERTHELOT, CU, Evolution and orientation of the coal incustry. ‘Wasning and 
modern carbonization methods. Proc, World Eng. Cong., Tokyo, 1:29, vol. 
37, 1931, pp. 23-58, | .. 2 
Discusses coal washing and lov—tempcrature and high-temperature carboniza- 
tion, 


F Modern methods of concentrating minerals, Rev. metal., vol. 27, 1930, 
Pp. 535-543, 
General review of flotation metnods, 


New methods of puvificetion of coal, Génic civil, vol. 109, 193°, 
po. S10 and 25-35, : 
Pnoumatic cleaning is inferior to met washing, as far as ash content is 
concerned, but produces less moist product. Drawings ana details of the 
eoulipment used in both processes are siven, 
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BIDRBRAVER, ERNST, and GLOICHMAIN, HUSERT The recovery of a conver vro- 
duct from the siderite of the Bices Arde mine sid its concentration by 
flotation, Mitt, Kaiser Wilhelm-Inst,. Eisenforscn, Dusseldorf, vol, 13, 

V2l, np. lel~le9, 

Tue average cormosition of the ore was 1.40 percent iron, 5.7 oercent 
manganese, 0.446 percent conper, and 18.70 .ercent insoluble, The cooper 
was present as chalconyrite. Othez sulviiides present were vyrite and. 
arsenopyrite. The reagents used were vhospno-cresol 3 (a comercial pro- 
duct) as collector and frother for the cnalcopyrite and vyrite, sodium 
Sulpnite to depress tue vyrite during flotation of the copner, sulphuric 
acid to reactivate the vyrite, hich-molecular fatty acids to float the 
siderite, sodium hydroxide to make alialine the siderite slime, and sodiun 
silicate to deflocculate the gummy siderite froth, The steps taxen were 
in the following order: (1) Conditioning period, with the addition of 
sodium sulbhite to depress the nyrite; (2) frothing neriod, with flotation 
of the cnalcopyrite with phospho=cresol; (3) flotation of the »yrite after 
acidifying with sulphuric acid; (4) conditioning period, during which the 
clime was made alkaline and waterslass added; (5) frothing veriod, with 
flotation of the siderite by high-molecular fatty acids, Of the total 
copper, 95,56 wercent was recovered in 23,9—vercent copper concentrates. 
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65, BIRD, 3. Me, and MARSHALL, S.M. Jin; ging, classification, ‘tabling, and 
flotetion tests on coals presenting difficult washing problems, with 
narticular reference to coals from Pierce County, Wash, Bull, 327, 
Buresu of Mines, 1931, 132 pp. 

With screen-sized feeds, classification was the most efficient cleaning 
method investigated, with jigging « close second, Slack. sizes through a 
“/16-inch Ton-Can screen were cleaued most efficiently by a combination 
of classification, tabling, and flotation. An improved hinderec-scttling 
classifier was developed, High riffles markedly increased table sae pean 
&° new netiuod of adjusting coal-washing tables was introduced, The analyse | 
of beds &, 7, 8, 10, and 11 from Pierce. County are: Ash, 21.4 to 319 ie 
cent, average 25 percent: volatile (moasture- and sehorice). 25 to 32 ver- 
cent, average 23,6 nercen?: sulphur (aoisture- and asn-free), average 0,61 
percent; and »hosvhorus, averoaze 9,091 percent (after washing), The aver- 
age coal nad 46.1 percent between 1,35 and 1,70 snecific gravity (bone). 

The specifice-rsravity distribution curves show the provlem of preparing a 

wasned coal of l2—nercent asi: is very difficult, Washing tests gave the 

following yields: 10 percent ash, 61,23; 11 vercent ash, 66,8; 12 vercent 

ash, 721.0; and 14 percent ash, 74.3 percent, Crushing below 3/€ inch has 
ha gad value,  ~ _ | 

6G. BIRD, B, d., RICHARDSON, A. C., and con, rs D. Washability studies of tne 
haey Tee bed at Hull nine, Dora, Ala. Reot,. of investigations ZOC7» 
Bureau of Mines, 1931, 24 op, 

‘Tie problem of wasning the Mary Lee ed at the Hull mine is confined to 

"ash reduction, A washed coal lor eno uch in ash to nermit its use in the 
manufacture of coke is noe obtainable in the coarse. sizes witnout recrush- 
ing; tc 3/16 inch, 
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BLACKEURN, W. H. Milling metnods and costs at the lead-zine concentrator 
of the Treadwell Yukon Co. (Ltd,) - at Tybo, Nev, Inf, Circ. 6450, Bureau 
of Mines, 1921, 14 pp. a 
The Tybo mill is 70 miles northeast of Tonopah, Neve, has a capacity of 

about 320 tons a day and was ;laced in operation in May 1929, The plant 

uses straight flotation on an ore containing galena, svhalerite, and 

pyrite in a siliceous zangue. Lead concentrates and zinc concentrates are 

procuced, the pyrite beings depressed into the tailings, The ore is re- 

duced to about 3/8 inch in a jew crusher and‘a cone crusher, ground in 
single-stage conical ball ills in closed circuit with rake classifiers, 

and treated in Minerals Separation flotation -roughers, Hearing-tyne flota- 

tion cleaners are used, lLead-circuit reazents are soda ash, sodium cyanide, 


ginc sulphite, ethyl xanthate, and cresylic ae In the zinc circuit lime, 


68, 


69 ¢ 


coppor sulphate, zanthate, and vine oil are added,. Lead recovery in the 
lead concentrates is 71,36 pence pug zinc recovery in the zinc concen= 
trates is Orr percent, : 


BLOCK, BERTIIOLD., -The removal of sella nertbetes from Liquids, Chem, ADD es 
vol, 17, 1930, pp. 244-246; vol, 18, 1931, np. 17-18, 
Considers settling, filtration, centrifuging, evaporating, drying, and 
variations of cach of these unit processes theoretically and practically. 


BOERICKE, W, F.. Gold-milling developments in northern Ontaric. Min, and 
Mete, vol, 15, 1932, pp. 391-400 — 
A detailed article, discussing flow sheets and general problems at the 

Kirkland Lake, Wright-Hargreaves, and Imke Shore mills in the Kirkland 

lake district and the Hollinger, McIntyre, Dome, and Coniaurum mills in the 

Porcupine district, Flotation has been adopted in various combination with 

cyanidation at several mills, and the article gives tynical flow sheets 


and commarative metallurgical data, 


70. 


BOND, F.C. Calculating average particle size from screen analysis, lng. 


and Min, Jour,, vol, 132, 1931, p. lod. 
Describes a method of calculating average particle size arid gives table 


of micron values of different screens and three formulas for mating calcu- 


71. 
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lations. 


BORCHERDT, We O. The Empire Zinc Co.'s operation at Gilman, Colo, Eng. 
and Min, Jour., vol, 132, 1931, po. 251~261, ) 

Detailed description of combined gravity and flotation concentrator at 
Gilman, 27 miles west of Leadville, Colo. The ore consists of pyrite, 
sphelerite, galena, siderite, calcite, dolomite, chalcopyrite, and other 
minerals, The cevosit is partly oxidized, and the recovery or exidized 
lead necessitated the combined treatment, The mill is underground, cue to 
lack of space in the Eagle River Canynn, The mill uses jaw and cone 
crushers, rod mills and ball mills, jigs, tables, and flotation machines, 
Lead-circuit reagents are caustic soda, soda ash, sodium silicate, creosote, 
pine oil, and fuel oil, Zinc-circuit reagents are copper sulphate, soda 
ash, lime, sodium silicate, pine oil, and fuel cil, 


- 18 « 


Google 


5 ee 


766 


1765 


I.C, 6784 


SORNER, H, Avplication of a reclassification method to the flotation pro- 
cess for the improvement of ore-dressi:y; results, lietall u. a) vol. 
27, 1930, pod. 654-659, 

Investigates distribution of metal in the flotation process with the aid 
of sieve and unifcrmity analyses of zold ores and dependence of metal re~ 
covery upon the rain size of the flotation slime, Whether this reclassi-~ 


fication process can be annlied devends woon the value of the metal being 
recovered, 


BOUTARIC, A. Enmlsions and their industrial annlication. Génie civil, 
vol. 97, 1930, pp. 407-468 and 438-489, 
Foams are obtained with liqvids of low surface tension in contact with 
air, In flotation processes the amount of oil needed is reduced greatly 
by oubbling of colloids, Near the point of reversal or change of type 


emulsions are particularly unstable, Thick emulsions can be destroyed by - 


heating to 60 to 70°, To suppress a foam, destroy the stabilizing product, 


BOWEN, MAX W. Flotation of sold ores offers new onportunities, Eng, and 
Min, Jour,., vo!, 133, 1932, De 4456-449, ° 
Discusses applicability of Flotation in treating gold ores. Gold ores 
are divided into three classes and the use of flotation in the treatment 
of each class is discussed, Various combinations of flotation with other 
~rocesses are described, and the tynes of flotation machines are considered, 
The functions of flotation reagents in gold circuits are discussed, and 


general factors to be considered in vlant construction are given, 


BRADLEY, JAMES. Mining and milling at the Spanish mine, Min. and Met., 

vol, 12, 1931, po, 435-439, 

Tae ore treated at the concentrator assays $3.00 to $6.00 in gold, 2.0 to 
50 ounces silver, 9,6 nercent copper, 1,5 percent lead, 2,0 percent zinc, 
5.0 percent iron, and 20,0 percent barite. The sulphide minerals are 
chalcopyrite, galena, sphalerite, tetrahedrite, tennantite, bornite, and 
chalcocite, After crushing and grinding the ore is treated in Kraut flo- 
tation machines making lead concentrates, zinc concentrates, and iron con- 
centrates and the flotation tzilings are treated on tables making barite 
concentrates, Metallurgical results, flotation BEE CRYES flow sheets, 
and other data are given. 


BRADLEY, W, W.. Renewed activity in California gold mining, Min, and Met., - 

vol, 13, 1922, PD. 385-390, 

After giving a short historical s'zetch of gold mining in California 
article describes briefly the application of flotation in the treatment. 
of gold ores at the Kennedy, Idaho Maryland, Murchic, North Star, Empress, 
and Royal properties, 
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@?, BRIGKION, T, B., DURGENER, G., and GROSS, JON, Denvression by cyanide in 
flotation circuits, ‘nz, and Min, Jour., vol. 133, 1932, no. 2764270, 
Studies effect of eyanides on Tloatability of »nure minerals, ‘The ab—. 

straction of cyanide‘from sdlution veries with different minerals but in- 
creases with increase in mineral surface, The degree of ‘depression of a 
mineral increases with ‘indztedseéd . Cyanide abstraction, The solubilities of 
metal xanthates in cyanide solutions are given, Copper xanthate and zinc 
xanthate are soluble, ‘but. lead ‘xantaate insoluble in cyanide, Cyanides 

render minerals nonfloatable by removing xanthate films, With zinc sul- 
puate zinc cyanide may be vrecinitated on the mineral surface. Cyanide 
forms ferrocyanides and ferricyanides with pyrite wnich may be adsorbed, . 
Other conclusions are given, 


73, BRING, GUST, G. Concentration of Syeceh iron ores, Jernkontorets Anne, 
vol, 114, 1930, po. 64-132, 
Results of tests of Swedish magnetite and hematite, using gravity concen 
tration, flotation, and magnet ic seoaration, 


796 Investigations on magnetic senarators, pencecneensuane as vol, 
116, 1932, pp. 255-278, | 7 | 
Discussion of magnet ic field strengths used on high- and low-magnetic 


OTES « 


$0, BRINSMADE, R. B, Mining industry of Santa Eulalia, Mexico, Arizone Min, 
Jour.s, vol, 15, 1931, pp. 3 
The' article (taira of a a. describes ecerations at the customs flo- 
tation plant of Industrial Co, (Potosi Mining Co.) treating lead~zinc~iron 
ore from the.Potosi and Calera mines, ‘he crushed ore is ground in rod: 
fills and floated in Minerals Separation and Forrester wachines making 
_ three concentrates, Reagents used are sulvhurous acid, xanthate, cresylic 
atidy cooper sulphate, and creosote. Flow sheets and metallurgical data 
‘ aré given, 7... - & | | 2 og 
Sl, BROWNLIE, ‘DAVID, The Lessing coal-cleaning process, Combustion, vol, l, 
_.. Mo. 10.1930, pp, 42~46,. | 
_ Describes process and elves epetet ile results, 


82 BUCHELIA, F, ae The primary crushing plant at McGill, Nev. Arizona Min, 
JOUre, VOL, 16, 1932, pide Om? 
& detailed tesco ica ofthe .new. crushing equipment of Nevada Oonsoli~. 
"dated Cépper Co, at McGill, Nev, The ore cars are dumped by a Wellman 
machine onto a grizzly to.an 84-pby 66~inch jaw crusher designed to handle 
the maximum blocks of. ore. ‘that can be passed by the 4-yard nit. apavenes 
The crusiier. product C8. to Symons cone crushers, _ 


83 


BURCHOID, C, Selective flotation of lead-tin ores in Mexico, Metall u, 


LYZ, vol, 28, LOSL, PP e 541~545, 
Describes Santa Eulalia installation of the American Smelting & Refining 


Co. The finely ground ore is treated with sodium sulpnide, The nonsul~ 
phidized tin and magnetic iron are removed, and dried iron~tin concentrate 


is sevarated electromagnetically, 
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BURGESS, B.C. Methods and costs of milling feldsvar at the Minvro plant, 
Tennessee. hineral Products Cornoration, Spruce Pine, N, oe , Inf. Circ. 
6488, Bureau of Mines, 1931, 22 op. . 

Descrives' in detail milling onerations at a plant faving & cavacity of 
4,000 tons of ground spar a month, The ore is received from as many as 60 
Mines near by and reducec. to 4 inches in a jaw. crusher, the minus inch 
portion removed on a grizzly and discarded, and the remainder carefully 
hand=sorted in two grades each of soda spar and potash spar, Flint and 
mica’ also are removed, The hand=-sorted products are dried, conveyed to 
mixing bins, ground in conical mills in closed circuit with air separators, 
and storec for shipment. More than 90 grades of soda-potash mixtures are 
prepared and marketed, 


CALLOW, J. Me The Mownt Isa enterprise, Ing, and Min, Jour., vol, 133, 

1932, ppe 371-375, 

Describes mining, milling, and smeltin;: at Mount Isa, Queensland, 
Australia, The ore consists of lead carbonate and lead sulphide, with 
ome zinc sulphide, Treatment is by a conbanatton of table and flotation. 
concentration. a (Ct ; 


CAMPBELL, A. B 3., HOWES, WARREN, and ODE, W. He. Salts in tri-State mill 
waters: Their ill effect on the flotation of blende and their removal. 
Rept. of Investigations 7149, Bureau of Mines, 1932, 24 ppe 
The use of acid mine waters for milling in the tri-State zinc district 

of Missouri, Kansas, and Oklahoma has caused corrosion of mill equipment 

and dirficulties in flotation, The acid waters were most abundant in the 

eastern part of the Picher district, where carbonates were absent in the 
ore bodies, If carbonates, chiefly calcite, were found. in the tailings 
piles the waters did not contain enough acid or metallic salts to cause 
trouble, Analyses of tne troublesome waters sometimes showed more than 

9,000 parts per million of free acid and. of dissolved salts in the form of 

sulphates, The principal corrosive azents are free acid and ferric sul- 

phate, The princival flotation toxin is ferrous sulphate; zinc sulphate 
requires minor consideration, Apynreciable quantities of the sulphates 

of calcium and magnesium caused little ar no trouble, The most satisfactory 

treatment is the selective removal of ferrous and ferric iron and free acid 

by alternate periods of aeration and neutralization, The aeration oxidizes 
the ferrous irons; the neutralization removes free acid and the ferric iron, 

Neutralization may be accomplished most cheaply by upward percolation — 


through high-grade limestone; low-grade limestone are ineffective, Bases, 
such as lime and caustic soda, act more quickly but cost more, 


CAMPBELL, THOMAS P. Zxammles of hydrometallurgical and electrometallurgical 


operations, Part II. Gold and silver, Colorado Sch, Mines Mag., vol. 

el, 1931, ppe I-13, | 

Discusses various phases of percolation, the arrangement of plant, slime 
or agitation leacn, precipitation, refining, regeneration of cyanide and 
costs, Percolation is divided into two classes, dry and wet treatment, The 
former is applied to materials from tailing nonds and dry-crushing mills and 
the latter to ores delivered wet as a flowing pulp from mills or previous 
treatment, A flow sheet is shown for a 500-ton combination flotation and 
cyanide plant. Direct operatinz costs and metallurgical results of Northern 
Ontario mills are tabulated, 
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. CAMPBELL, THOMAS P, Part Ti ‘Refining of gold and silver. Colorado Sch. 


Mines Mage, vol, 21, 1951, on. Ll-16, ; 

‘In acid parting, hot, concentrated sulphuric acid is replacing nitric 
acid, Acid parting may be outlined as: (1) Blending of the bwllion and 
preveration for parting, (2) solution of silver and base metals, (3) ‘treat- 
ment of residues for.gold, and (4) treatment of the solution for silver, 
The Moebius.and Balbach. refining processes for Bees and the Wohlwill 


Eroceee for gold are described, a eg 


CANADIAN DEPARTINID OF MUTES AMD METALLURGY. Some problems in the treat~ 


.,,ment of gold ores. Bull, 255, 1951, po. 125041261 « 


“Broblems in treating. five classes of gold ores are considered, These 
classes are (1) free milling, (2) free gold and pyrite, (3) containing 


copper, (4) arsenical and (5) containing es ganguess such as 


. Gtaphitic BONERS Bonne salts, etc. : 


CANADIAN MISTING JOURNAL, The International Nickel. Co, of Canada (Ltd. 4 
Vol. 51, 1950, pn, 1034-1035, 
General descriotion of the mines and plants of the riternational Nickel 
Coe, including an vec on the Inco toncentrator dy: W. I. ai Donald, 


CARMAN, Js Be Maillins aeenoas at the Questa concentrator of the Molybdenum 


Corporation of America, Questa, N. Mex. Inf, Circ, 6551, Bureau of Mines, 

1932, 14 ppe Ea: t 

The ore treated in this 50-ton flotation plant contains about 5 percent 
molybdenum inthe form of molybdenite, Other minerals are quartz, pyrite, 
feldsnar, biotite, fluorite, rhodochrosite, and calcite, enclosed in 
eranodiorite. country rock, Operations were started in 1923, The mine ore 
is. reduced to 14 inches in a jaw crusher and ground to about 70 percent 
minus 200-mesh in a ball mill-classifier unit, The pulp is treated in 


Callow pneumatic machines, cleaned twice, dried, and sacied for shipment, 


Concentrates contain about 71 percent molybdenum sulphide, and the re- 
covery is 86.8.vercent, Flotation reagents are sodium cyanide and two 
kinds of pine oils, The report reviews milling operations, describes 
equinment used,.and. includes metallurgical and cost data and a flow sheet. 


CASTIGLIONI, ANGELO, Ammonium hydroxide as a deflocculant for clay sus- 

‘pensions, Industria. Chimica, vol. 5, 1930, pp. 1465-1468,. 

Am-fonium hydroxide, (specific gravity, 0.883), when added to clay sus- 
pensions in proportions as low as 0.02 percent by weight increases the 
fluidity markedly, making possible the use of much more concentrated sus- 
pensions, ‘In the manufacture of molded ceramic‘ware it permits: the use of 
suspensions of a density of 1,85, which remain as fluid as suspensions of 


1,72 when sodium ‘Silicate. is used. as the deflocculant. 


93, 


CHINKIN, N. N, - Dressing ‘ee iron’ ores in the ‘Central Industrial Region, 
Inst, Mekh, Obrabotki, Pol, Isk,, 1931, 37 pDe 
Describes log-washing and magnetic separation tests and plants treating 


brown iron ore: in Russiae . - 
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Clank, ALLA J, Milling, amaleamation, aE Gs aes and ifin, Joure, 

vol, 132, 1931, vp, 298-304, | oo 

The development of the present mivine netheas at Homestake is outlined, 
Tae process used is amalgamation, followed by cyanidation of the classified 
anas ani slimes, Minor sulniides occur in the ore; but the bulk of the 
eolad is carried in nonsulvhice minerals, precluding rny possibility of con 
centration followed by cyanidation of the concentrates, Fine grinding is 
required for complete liberation of the gold, and amalgamation is necessar 
to reduce time of cyanidation, Senarate cyanide treatment of sands end 
slimes is more economical than all-slime cyanidation,. Rod mills are more 
satisfactory than ball mills, and gravity stamss are still in use, Flow 
sheets o2 eo orn ous plants are given, . 


Lling methods and costs at ae homestake :tine, Lead, Se. Dak, Inr, 

Cire. 6405, Bureau of Mines, 1951, 25 vp. 

Describes in detail crushinz, stamp milling, amalgamation, and cyaniéa- 
ticn ot various plants of the Homestalze Mining Co. This company operates 
two ervsning plants, 3 stamo mills, 2 saud~leaching plants, and 1 slime- 
leachin: plant, The-report gives a bibliosraphy of references to earlier 

rticles on geolosy, mining, and milling; at Homestake, Flow sheets and 
metalluzzical data ana a milling-cost swmery are included. The ore bodies 
occur in altered dolomitic limestone conteining cumming‘tonite and chlorite, 
with minor quantities of pyrite, arsenonyrite, and vyrzhotite, The ore 
carries about $5.00 in gold a ton. Amal. mation vecovers 62,8 percent of 
the gold, cyenidation of sands 20.6 nercent, and cyanidation of slimes 9,6 
percent, a move recovery of 95 percent. 


CLARK:, . G., and MOORE, B oo Renort on an investigation into the possi- 
bility of effecting a separccion of cassiterite and tantalite from 
cassiterite-tantalite concentrates rro:m Greenbushes, Sch, ‘lines Western 
Australia, Bull, 6, 1921, po. 32-24. © 
Mechaiuical methods of separation nave been found unsatisfactory, The | 

most siccessful chemical method involves the following stages: (1) Reduc- 

eg OX cass iterite by. heating the concentrate in a current of reducing 

Gas; (©) conversion of the reduced tin to tin chloride by the action of 

ary. chlorine at. controlled temeratvres; (3) volatilization of tinc hloride 

by heatin, and recovery in, liquid form by condensation; and (4 ) reconcen- 
tration of the residues by gravity methods to produce a high-zrede tantalun- 
columbiua concentrate by eliminating hematite and otner gangue minefels, 
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CLARKE, 7. G., and MOORE, B. H, Revort on an investigation into the roast- 
ing and cyanication of flotation concentrates from Wiluna Cold ‘ines 


(Ltd.). Sch, Mines Western Australia, Bull. €, 1931, np. 19-Gl. | 
This investigation wes concucted to determine: (1) The most suitable 


_ temperature of roasting, esvecially with regard to the starting and finish- 


ing heat; (2) the advisability of washing with water or other solutions be+ 
fore craniding; and (c) the consumption of chemicals for cyanicing, . Three 
stsges in roasting of concentrates are: (1) Sublimation of arsenious OnE 
and partial oxidation of vyrite (340 to 400°); (2) further oxidation of 
pyrite (420 to 5009) and ignition of the sulphur at 450°, causing a tem- 
perature rise to 5009 without external heat; and (3) swelling 6f the charge 
(500 to 600°), probably due to liberation of carbon dioxide, Termeratures 
shovlda be maintained at caci stage until changes are conmleted to avoid the 
formation of arsenates and sintering end serious volatilization of gold due 
to excessive heating. The water washing, grindins, and. agoiedeine of the 
calcine are discussed fully and results tabulated, Up to.6 »ercent gold is 
lost dvring the second stage of the roast, possibly due:to the »resence of 
hlcerirne in the concentrate. A ©,08=percent free cyanide solution quicily 
extracts all goid amenable to cyanide extraction, The consvamtion of chem- 


 ieals auring cyvanidation of the calcine cCecreases as the finisning tenmera- 


ture of the roast is increased and with a finishing come a of about 
800°, should not exceed 0,5 pound (227 srams) cyanide and 2.27 kilograms 
lime per ton of calcine, A 93—percent extraction of gold is eaieleae to 
83 percent of the gold in the raw concentrate, 


Report on an investigation into the treatment of cunvriferous gold 
tailings from Gabanintha, Murchinson GomdEtorcs Sch, Mines Western 
Australia, Bull. 6, 1951, pp, 3-14, 
Twenty-two tables are shown covering studies on roasting, “amalgamation, 

grinding, flotation, and cyanidation, The work may be summarized as follows: 

(1) Fine grinding is essential for successful amalgamation ani cyanidation; 


(2) amalgamation during fine erinding in pans of a conmosite sample from 


these dumps can yield an extraction of over $2.50 in gold per ton; -(3). flo-~ 
tation or strake concentration yields unsatisfactory extraction of both gold 
and cooper; (4) cyanidation of raw ore after fine grinding and amalgamation 


yields a further extraction of $l. 72 per ton ‘without excessive. consumption 


of cyanide but requires a vacuum filtration plant; (&) treatment with sul- 
phuric acid to extract conper before and after wold treatment is impracti- 
cable; (6) the. most satisfactory trentment consists of roasting, amalgama- 
tion during grinding in vans, and cyanidation of the roasted nroduct by 
agitation or pertolation, This method yields 92 nercent of tne sold, with 
a reasonable consumption of cyanide and lime and without excessive solution 
of conper, 


Revort on the efficiency of Western Australia eucalyntus oils as 
frothing agents in the flotation of ores, Sch. Mines Western Australia, 
Bull, 6, 1931, pp. G5=40, 

The best metiiod of determining the efficiency of any particular oil is to 
malce a scries of comarative flotation tests, Four oils containing no 
phellandrene and a high nercentage of cineole and one containing a large 
quantity of phellandrene and no cineole were used. Three Western Australla 
Oils give results comaring favorably with two standard oils, 
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100, CLARKE,.W. Ge, and MOORZ, 3B, He Report on the investigation. into the 
_ treatment of clean-up material from old lant, Lake View and Star (Ltd,) 
(Gold metallurgy). Sch, ilines Western Australia, Bull, 6, 1931, pp. 
15-19, 
The clean-up materials investigated comoriseds (1) Residue from amalra- 
mation barrel treatment of slag, (2) roaster flue dust, and (5) material 
_ from surface clean-up at the Golden Horseshoe plant. Results of the 
cyanidation of these materials are tabulated and indicate that further 
mINGeu teouton of analgamation barrel residue is warranted. 


101s. 2 popect on the investigation into the treatment of sulvliide ore from 
the Patricia leases of the Limberley Oils Ootions Coe, at Edjudina, 

Sch, Mines Western Australia, vol. 6, 1931, pp. 40-45. 

An investigation to determine the most suitable method of treatment of 
the sulnhide ore from the Patricia leases is outlined. The following con- 
clusions are drawn: (1): Efficient amalgamtion during fine grinding is 
capable of yielding a gold extraction of 90 »ercent; (2) on account of the 
-Feady decomposition of the chalcopyrite, this are is not amenable to cyani-~ 
dation; (2) the bulk of the cooper and a large. proportion of the gold not 
extracted by amalgamation can be extracted by suitable methods of concen- 
tration, 


102, CLEVENGER, GALEN H. The cevelooment of the cvanide »rocess,. enpnes 

Blectrocien: SoCs, Brevr, 60, 1931, 9 pn. 

Presents short historical review, leading wo to the commercial successes 
of McArthur and Forrest. “he efficiency of potassium cyanide compared 
with sodium cyanide azid the various processes for making cyanides are con- 
sidered, To-day most of the cyanides used in cyanidation are derived from 
cyanamide, As to the future of cyanidation, no better process has been 
found for gold and silver, Flotation will not. displace it, There is a 
distinct field, namel;, the cyanidation of base metals, which holds forth 
promise and ousht to be further investigated. 


103, COGHILL, WILL H,, and CLOMMGR, J. BRUCE. Flotation of the nonsulphides, 

Eng, and Min, Jour., vol, 133, 1932, op, 136-137, 

Limestone, pnhosvhate rock, bauxite, fluorspar, rhodochrosite, manganese 
oxides, barite, siderite, chromite, scheelite, ferbderite, cyanite, beryl, 
and spodumene are considered, Svme have been worked successfuily on a 
commercial scale aud the remainder on a laboratory scale, Successful flo~ 
tation of such ores requires prone: selection and oroportions of pine oil, 
sodiun oleate, oleic acid, sodium carvonate, sodium hydroxide, sodium 
silicate, etc. Some ores recuire sulpinuric acid in the cleaning treatment, 
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1946; COGTLE, WILE He, end CLEMER, J. ZRUCE. Soan flotation of the nonsul- 
_pajdes (limestone, phosphate roci:, bauxite, fluorspar, rhodochrosite, 
manganese oxides, barite, siderite, chromite, scheelite ond ferterite, 
. £. andg-eyanite), Aa, Inst. Min, and Met. Eng, Tech, Pub, 445, 1922 5 
: ' Dpe: JW18, 
In:the soap flotation of noncul»hide ores the first objectives re 
selective flocculation of the isineral and the disversion of the Berkey 
as in other flotation processes. The ciief role of the soap in the “flota- 
tion descrived nere is its selective absorntion, The "suds" it makes when 
used alone are’too toven and too stable to be satisfactory, and additions 
are necessary...From 100 to 150 parts of soap in a million pvarts of water 
are usually enqugh to floccalate both the mineral ard to some extent the 
angue, and this latter effect must be minimized by using alxaline dis- 
persing agents, such as sodium silicate or sodiuin. carbonate. About & varts 
of ine oil ner million of water is added to impart brittleness to the 
froth, The nine oil orobably affects tne degree of flocculation as well, 
In view of these additions, the authors point: out that the work described 
here is not the same as- that. ‘t:r Adams. and others (Eng. and Min, Joure, 
vol, 132, 191, DD e: G55): which is- more strictly "soap flotation". 
Sodium silicate is an important reagent in nonsulnhide flotatiqn; the 
orthosilicates and metasilicates are the two forms preferred. Bicnrbon- 
ates are unidesirable almline disversants, and carbqn dioxide in ;jeneral © 
is regarded with sussicion., An elevated temverature and the use of cal- 
..cium oleate as a. flotation agent are of-value for hard wators.~ Sulphuric 
acid has been useful for cleaning: nurposes. | A vositive means. for ain. 
control is inmortant. Machines using a mechanical beating seem better 
than air machines, Comments are made on various tests on the minerals 
listed, and some bibliogrephical references are given. 
105, COGHILL, WILL ii., and O'MEARA, 2 fie iG  yaliing 3 methods and costs at a Flat 
River (io.) mill, Inf, Circe a Bureau of Mines, 1932, 5 x», 
Describes in detail treat:nent by combined gravity and flotation concen= 
racion of ore containing; galena ‘in a @olpmitic. gangue, wit minor amounts 
UL silver, copper, iron,-and zinc, as Bulohides., re is ury-crushed to o- 
~ mesh, ground in rod. mills, and sized by hydraulic classification; the 
Sends are tabled, and. the, slimes are, thickened, and treated by flotation, 
fhe reoort cives.a brief history of the. milling: onerations, which started 
. in 1900 as a straight jig and table plant, ‘through the adoption of flota- 
tion in 1914, tne discard of jigs in. 1027, and.the poet? of hydraulic 
classification in 128. to.its present form, treating 5,000 tons a day, 
Describes in detail machines used and neta allurgic raciives includes 
millin,z-cost data, 
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106, COGEILL, VW. He, HOWES, WARREN, and COCKE, S..B. iiineragranhic aid in the 
concentration of. annganifersus tron Ores ang, and Min, ae vol. 

isl, 1921, o>. 561-65, oo. s , 

Two manganiferous ores, reniesentative of large deposits in ae Cuyuna 
district, Vlinnecota, were studied by table concentration, rlotation, roast~ 
ing and ragnetic sevaration, and mineragraphic methods, The ores were 
quite similar in commosition and anveararnce but differed widely in pedis 
of senaration by the methods mentioned, A microscovic study led to the 
conclusion that ore A did not sive good flotation concentrates because.-of 
the »resence o7 carbonates intimately associated with siliceous gangue. 

Ore a responded to table conceatration, because the ereater: ‘yortion of. the ;: 
manganese and iron minerals was fairly well liberated from tié gangue at 
table size. Ore B could not be tabled satisfactorily because of intimate 
lockin: of the ore minerals with the quartz gangue. Magnetic senaration 

was inmossible, because the manganese ‘and iron minerals were iz.terlocked 
Closely. Many nhotomicrogrepns and canera-lucida drawings are silown, 


197, COLE, DAVID. Crushing vractice in the Southwest. Min. and Met., vol, 12, 

1931, ops 7G+80, ar 

Drceuccce in a seneral way develcpment and improvement of crushing 
machines and flow sheets in the Southwest, particularly at tne lerge, copper 
concentrators in Arizona, Especial attention is given the development of 
the Symons cone crusher and the various ways in which it can be used ina 
crusning circuit, Some interesting comoarisons wita previous practice are 
drawn; in all cases the Symons cone crusher effected greater reduction, 
larger capacity, and lower costs, 


198. COLE, GEO, E, Progress in retel mini nz in Manitoba, Canadian Inst, Min, 
ani Me o9 Bull. LOB, 1932, DD 6 o9-o7 >- , 
Describes flotation, cyanidation, leaching, and copper smelting at Flin 
Flon end milling methods at Sherritt-Gordon. 7 


105, CROWFOC, ARTHUR, Concentrating methods and costs at the Morenci concen- 
trator. of as Phelns Dodge Corporation, Morenci,. Greenlee County, Ariz. 
Inf, Circ, 6460, Bureau of Mines, 1931,.36 op. 
reviews in detail vast and nresent milling operations at a 0,000-ton con- 

centrator, using a combination of table and flotation concentration in tne 
treatment of a copper ore containing Cialcocite and ryrite associated wita 
monzonite-porpuyry gangue ininerals, Tne original mill, placec in operation 
in 1906, had a canacity of 900 tons a day ana used jigs, tebles, and vanners, 
Flotation of gravity tailings was adopted in 1916, and all vauners anda jigs 
have since been discarded, as the oresent mill uses tables anc flotation, 
Tables are retained in the present flow sheet largely because or smelter re- 
quircnents for pyritic concentrates, Under present operatioas mine ore is 
reduceé to 6-mesh by a primary jay crusiier, 2 cone crushers, and 4 sets of 
rolls, Tais material is concentrated on tables,-final concentrates are re- 
moved, and the table tailinz:s are «round to 48-mesh in 6 ball mills and 

ralce classifiers, The pully shaces to the primary flotation machines, mak- 
ing rougner concentrates, wilich are cleaned ounce, and tailings, which pass 
to 5 bowl classifiers in closec circuit with 5 secondary ball mills grind- 
ins; to G5emesh, Secondary rlotation machines reiaove concentrates and 

lerve final tailings, Flotation reasents used are lime, pine oil, and 
xontuate, 
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CURWEI, H, C. Tne treatment of sold ores by flotation, Smith African 
Min, and Ong, ae is eas Hees P63 350= eee aa%y oe - 5 
487-486 e : : 

‘Gold and silver ores are classified nts ‘seven major. grows Forsch 
five treatment schemes are »ronosed,.:-The advantages ofa flotation- 
cyanice nlant over an allecyanide sient ars given, Experimetal results 
and onerating practice at licIntyre Porcupine mill, pEgepensence milly, 


and the Alaska Juneau mill are usec for. illustration. . 


lll. 


DALTON, M. P. Milling metneds and cos ts at the Vorsiae concentrator -of 
the Federal Mining and Smelting 0o,, itullan, Idaho. wknd ~ Circ. Soule 
" Bureau of Mines, . 1922, ll vd. | = 
-. @he ore treated at the Morning mill consists or Saioniaee Of ese Bae 
zinc, with quartz an& siderite, The original mill used Jigs, and tables 
and flotation equipment (MacQuiston tubes) wers added in 1911, The mill 
was converted irto a straight flotation plant in 19°6,. Under present 
milling mevnods the ore is. reduced to 1 inch.in jaw and cone crushers and 
ground in bnll mills in two stages, Lead flotation is done in 0. 2D, 
machines, usin; zinc: sulvhate, sodium carbonate, Minerac "A", and Barrett - 
no. 4, Lead middlingss and cleaner tailings are rezrouynd anc returned to 
the rougher, In the zinc section, iiinerals Senaration row hers and 
Callow cleaners are used, and the reagents are conpor sulvnate, xanthate, 


and Barrett no, 4. Zinc micdlinegs also are re-round, The renort gives 


lle, 
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metallurgical | and cost data, flow sicets, and ce scrintions of equinment 


USed,: . : % ; ( te : : » 


DAMON, A. C. Insuring mining investments, Arizona Min,.Jour., vol, 15, 
1931, pp. 67, 
A short article exnlaining briefly the economic. and inetallurgic advan- 


‘ tares of small portable-tyne test mills,., The author. stresses. .the econcmic 


phases, such as the low initial cost,. ease of moving, and Lith salvage 
value compared with a sill permanent mill, Metellurgic advantages in- 
clude standard eauinpment anc a wide Flexability in flow s.eets, Several 
types. of flow sheets are indicatec for orecious or base-metal ores, =: 
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DANNELBERG, FRITZ, The coagulation of quartz and bolus susvensions by 
gelatin sols, carragheen sols, and electrolytes. Kolloidchem, Beihefte, 
vol, 31, 1930, vp. 447-468, 

Susnensions of electrolyte-free quartz and bolus are prevared carefully. 
To these suspensions are added dilute gelatin and carragheen sols, Gelatin 
up to concentrations of 0,01 gram ner liter renders the suspensions more 
sensitive to precivitation alone and in the presence of electrolytes, The 
lons of potassium, barium, and aluminum exhibited approximately the effect 
expected from the Schutz—-Hardy rule, The gelatin is considered adsorbed 
on the surface of the susvended particles in the form of a hydronhobic 
colloid, When higher concentrations of gelatin are used much higher con- 
centrations of electrolyte are needed for flocculation, indicating that in 
such concentrations the selatin.is adsorbed as a hydrophilic colloid, 
Carragheen sols do not influence coagulation of the suspensions, The 
Schutz-Hardy rule does not hold for addition of electrolytes to susnen- 
sions when carragheen sols are present, The time of. aggregation of the 
bolus suspensions is determined for increasing anfounts of gelatin in the 
presence of 0,01 mole potassium chloride solution,-, Several minerals ex- 
hibit behavior similar to that of the quartz and:clay susvensions. 


DAVIS, A, C. Coal grinding, Cement and Cement Manuf ., vol, 3, 1930, pv. 
1050-1072, 
Describes the coal~grinding sGaoneny ‘used in the cement industry, with 


particular refzrence to unit systems, 


Crushing and preliminary grinding in portland cement manufacture, 
Cement and Cement Manuf., vol, 5; 1930, po. 313-822, 
Describes jaw, gyratory, roll, hammer, and disk crushers and ball mills, 
Gives power requirements and characteristic size-reduction ratios are 
given for the various mills, 


Grinding of cement clinter. ‘Cement and Cement Manuf., vol, 3, 1930, 
ppe 1184-1195, 
paneueers jaw. and cone crushers aa. ball and tube mills, 


DAVIS, NOAH S., JR. Preferential ee of solids by liquids, Ind, Eng, 

Chem,, vol, 24, 1932, ppe 1137-1140, 

Presents results of a study of the preferential wetting of water versus 
xylene, toluene, aniline, turpentine, chloroform, nitrobenzene, amyl alco- 
hol, cottonseed oil, linseed oil, »araffin oil, mineral.oil, lard oil, 
rosin oil, olive oil, oleic acid, corn oil, oil of sesame, sverm oil, 
castor oil, coconut oil, furfural, tung oil, and other substances for sul- 
phur, precivitated calcium carbonate, zinc oxide, lead carbonate, 
sphalerite, pyrolusite, hematite, malachite, galena, smithsonite, covel- 
lite, realgar, cerussite, stibnite, and »vrite, 


DEAN, R. S. Bibliography of the metallurgical work of the U. S. Bureau of 

Mines in:1930, Inf. Circ, 6449, Bureau of Mines, 1931, 7 pn. 

Over 60 references are civen to articles on fundamentals, ore dressing, 
iron and steel, hydrometallurgy, manganese investigations, rare and 
precious metals, nonferrous metals, laboratory avparatus, methods, and 
discussions, 
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119, DEAN, R. Sey and Gr OSS, JOH i". Explosive shattering of minernls ag a sub- 


stitute for cruslfing prenaratory tot ore BESee Eat Rent, or Inavestiga- 
tions Sllé, Bureau of Mines, 1952, 5 0. 
Preliminary revort on the’ laboratory investig ‘ation of the snattering 
effect on mineral ; “rains ‘cailsed by ‘the sudden release of nressure on suder- 
noaeed steam.. Quartz‘: and galena particles were soalced in water and heated 
‘to various pressures in a sealed container, The sudden release of the 
pressure nat only ruptured the grains but indicated a preferential shatter- 
exfect, : 


120, -DERIYGER, D. es; Tae Correla ting metal prices with concentration practice. 


iin, and Mets, vol. hers 1931, pp. 443-445, 
Highest economic’ recovery is not necessarily attained with highest metal- 
lurgic recovery. Best economic recovery is determined by transportation 


and snelting charges and by sales prices of metals, Raisiny the grade of 


Oa 


the concentrates 1 percent fréquently results in higher economic recovery, 
even if losses of tailings are much higier.. This is increasingly true as 
metal prices decline, In this article the author describes metnods and 
formulas for setting uo a series of curves from which the most economical 
ratios of grade of are, grade of concentrates, grade of tailings, price of 


‘metals, dtc, can be determined quickly, this eliminatin; the ‘laborious cal- 


culations necessary on. eaci individual determination. ‘ 
; aie s 


- t 


121, DE VANSY, F. D., and cOGHILE, WILL H. speneent untae Weeks on tailings from 


% 


the washing plants of the Mesabi range, Minnesota. Rote of moe 
“tions 3052, Bureau’ of Wines,” 1930, 23 pp. 7 : 
The current tailings from'western Mesabi- washing: vlants ‘conte in about 29 


“percent iron, but through natural concentration by wind and water- ‘the bulix 


of the tailings in the sludge ponds now contains 45 to 50 percent: iron. 
Roasting the sludge-vond tailings, folloted by masnetic concentration, 
yielas a concentrate. containing about 64 percent iron, 0,042 »xercent ohos- 
‘phorus, ‘and & nercent Silica with iron recovery of 97 percent. The tenor 
of the nonmagnetic. tailing is about 5 percent iron. ‘By classification and 
tadling concentrates were produced assaying 61 yercent irony 09,0843 ver-— 
cent phosohorus, and 8,85 percent Silica, with iron recovery of 82 ‘percent. 
Tailings contain about 20 percent iron.’ S EE bas ON ee ee 
? e ee 
Concentration of the rake dischars'e. fron a aad Sines thee in a 

wasnins plant of the Mesabi range, ace oe of Investigations 

Jl43, Bureau of Mines, 1982, °7 op... 

Hines from.ores of the jizying tyne are eee concentratadle by classi- 
- fication and tabling, Bowl-rake »roducts containing 14 to 20 percent 
Silica iare even more: “amenable. to %reatnent., From sucn material a large 
“vercentage of the iron. can be recovered direct from the first svigots of a 
classifier: only the later. spigots require tabling. From rake vroducts 
containing: 20 percent Silica, anproximately 45 percent would be recoverable 
as classifier concentrates: all the overflow and 5 percent can be discarded, 
leaving: 50 vercent to be eaied. From a table feed assay in,’ A+ 40 vercent 


uy, LON 54,50 percent insoluble, ang 33.68 percent silica ‘concentrates were 
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nroducea assay ing 62,98 mercent iron, 9 ,00 »ercent insoluble, and &8,U00 ver- 


cet silica; ‘and a tailing of: 21,52 percent iron, 67.42 percent insoluble, 


ard 65,15 percent silica, ‘Mie concentrate carried 79.78 percent of the 
total iron and the tailing 84,17 »vercent of the insoluble, 
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e DS VAhEY, Ff. Dy and COOKE, S. R. B. Ia box atory concentration of is 


Misscuri iron ores of Iron Mountain and Pilot xnob, Missouri School 

Mines and Met, Tecn, Ser, ll, no. 3, 1930, 38 pp. 

Iron Mountain ore is a cormlex mixture of hematite, rarnet , quartz, cal- 
cite, and other minerals, Because of the high snecific gravity of the 
garnet, gravity concentration of this ore is difficult and yields, at 
best, oaly medium-grade concentrates, Magnetic concentration of the 
roasted ore gives hish recoveries and high-grade concentrates provided the 
ore treated is finer than 28—mesh, For satisfactory roasting, the ore 
must be crushed to a fine size and roasted at 600° or more. Pilot Fnop 
ore is essentially an intimate mixturc of hematite and quartz, It docs 
not concentrate readily, and apoarently the only means of producing a 
satisfactory product is magnetic concentration of the roasted ore, which 


_requires grinding to 150-mesh or finer to free the silica, 


125 e 


126, 


DEWET, J. P, The new San Antonio mill, Canadian Min, Jour., vol, %2, 
1931, op. 8l2e-813, | 
Brief descrivtion of the mine and new 150-ton cyanidation plant at San 
Antonio Gold Mines (Ltd.) on Rice Lake near Gabrielle, southeastern Mani- 
toba, Flow sheet is given, 


DICKSCN, R. H., and SMITH, E. M,. Milling methods and.costs at the Verde 
Central concentrator, Jerome, Ariz. Inf, Circ, 6489, Bureau of Mines, 
1931, 12 nope 
The Words Central mill is a 400~ton eT flotation plant built in 

1928; it treats copner ore containing chalcovyrite, nyrite, and quartz. 

The ore is reduced to 1/4 inch in jaw, cone, ond roll crushers and ground 

in two conical ball mills in closed circuit with rake classifiers, The 

ground oulp is floated in two primary and two secondary MacIntosh machines 
making rougher concentrates and final tailings. Concentrates «re cleaned 
in a fifth MacIntosn machine. Ore treated in 1930 averaged 2.67 percent 
copper. tio of concentration was 7,95 into 1; concentrates averaged 

19.83 wvercent copper; recovery was 93.3 pércent, Total milling costs vere 

$1.26 2 ton, Flotation reagents used are lime, xanthate, and pine oil, 


Pe 
DIXOU, JOHN, Millinusz practice of the Kirkland Lake Gold Mines (Ltd.), 

Kirl:land Lake, Ontario, Inf. Circ. 6508, Bureau of Mines, 1931, 15 pp. 

A descrivtion of milling methods and costs at a.200-ton all-slime 
straight cyanidation mill at Xirkland Lake, Ontario, The plant employs 
tvo-stoze grinding in ball and tube mills, agitation, countercurrent de- 
cantation, and filtration. A Crowe-Merrill plant is used for pvrecinita- 
tion, ‘The ore treated contains about $15,00 in old in altered and 
silicified pene DANE Ps quartz porovhyry, syonite, and diabase, Total 
milling costs are $1,089 a ton, - im 3 @8 
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DUNCOMBE, CHARLES G. The Xelly tube and the sedimentation of portland 

cement. Jour, Phys. Chem., vol, 36, 1932, vp. dl-5l, 

A new formula is provosed that takes account of leakage to the larger 
tube, neglected by Kelly.- Calculation’ of the percentage settlei cirectly 
from the readings simplified experimental work, d#vaporation from the. 
side arm of the tube introduces error’ that is reduced but not eliminated 
by Kelly's modification of his ariginel tube, With cement containing 
coarse varticles that settle rapidly the meniscus in the side tube lags 
behinc tne rate of settling, The-.error is not obviated easily by using 
viscous svsvending licuids tecause of trouble with drainage in the main 
tube, <A modificd pee) apparatus is described that. eliminated evapora- 
tion, has almost no les, pernits ‘the use of viscous liquids, and is easy 
to manipulate, 


DUNSTAN, E. T. The extraction of conver from oxidized ores by cyanide 
solution, Jovr, Chem, Met. and Min, Soc, South Africa, vol, cone 1931, 
pp. 190#194,. 
Cyanide extraction cf copper from a malacnite ore from Gatahen contain- 
ing 9,36 percent copner resulted in high cyanide consumption, Electro- 
lytic regeneration was impossible, Details are given, ~ | 


ELLINGSON, FLOYD C, Milling test of an oxidized gold ore from the 
vicinity of Rockford, South Dakota.’ Black Hills Eng., vor 19, 1931, 
ppe 121-129, 

Amalzsamation tests showed 50 Secesne of the gold eecapereb ls by amalga- 
mation in bottles, with prospects of larger yields by using a muller. 
Cyaniding on 100-mesh ore gave 96 vercent recovery. The ore docs not 
produce enough slime to interfere with »ercolation, Cyanide consumption 
was about 0,6 pound per ton of ore; lime constmotion was 20  ~ounds » 


ELLIS, E, &. Universal Exvloration Co, onerations in Hast Tennessee, 


. Min, Cong, Jour., vcl, 17, 1931, op. 4-7. 

Describes in detail mining and milling at Jefferson City, Tenn, The new 
mill treats zinc sulphide ore by rlotation, and older mills treat zinc 
carbonate ore by jigging. Flow sheets, cquinment used, flotation reagents, 
etc., are noted, 


ELLIS, E. 1, Fine chemicals.as precious—metal precipitants, Metal Ind. 

(London), vol. G8, 1951, po. 377-378. : 

Chemicals that may be emoloyed to precipitate gold are: Ammonium salts, 
such as oxalate and sulphide, antimony trichloride, ferrous sulphate, 
magnesium oxide, potassium salts, sodium oxalate, stannous ciloride, and 
zinc oxide, Other precipitating agents for gold and some cf the other 
precious metals are formic acid, gallic acid, mercurous nitrate, oxalic 
acid, acetic acid, »notassium citrate, ootassium sulphocyanate, notassium 
tartrate, sodium sulyvhide, sodium tartrate, tannic acid, and tartaric 
acid, In all instances the chemicals should be of high purity, 
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SMUIONS, R. C. A note on gravity Re DA AMEONs An, Hinernlozist, vol, 15,— 

1930, De. OV6, F | pie 

Tre unsatisfactory nature of ee ty senaration by means of heavy solu- 
tions on finely divided material is accowntec for best by adhesion, both 
of grain to grain and srain to aiz bubble, Ti:is can be eliiinated by 
stron; evacuation of the sevarating vecsel, A fev minutes is sufficient. 
Ravid “stratification results when the liquid is allowed to stand, not 
necessarily under vacuun, 


ENGINEERING AND MINING JOURVAL, Alaska Juneau milling system, Vol, 151, 
1931, o,. 369, : | 
Quantitative flow sheet of Alasve Junezu mill, showing tons of material 

at each step in the operation, | ; | | 

Current flotation practice at Broken Hill, Vol, 131, 1931, »,. 552, 
Briefly reviews concentration overations (historical sketca) at four 
comoanies (Zinc Corporation, Broxen Hill Souta, Jorth Broizen- Hill, and 

Sulpnice Corporation) onerating in tie Broicen iTill field, North BESuen 

Hill is the only -aill that “ses straight flotation concentration, The 

otaer mills are combinec zravity and flotation, Zinc Corvoration and 

Broken Hill South use alkaline circuits, Two t2bles are given, one com- 

paring metallurgical data and the other the flotation reagents used, 


Gold metallursy in Western Australia, Vol, 133, 1922, pp, 10-l2 
A general article on the mills in the Kalgoorlie section. Describes 
new orocess and equinment at Lake View and Star and Wiluna mills. Men- 


tions the Boulder Perseverance and Sous of Gralia plants, 


— Gravity inillins unit Ceveloped in California, Vol, 158, 1932, 

De L9% 

Describes the Hadsel mill at the Beebe plant near Georgetown, Calif, 
The mill is a duplex wit 24 feet in Ciameter equinved with 3-foot bucxcts 
dumping: on manganese-steel nlates, laximu fall of ore is 16 feet, 
Maximum ore feed is 12 inches in diameter, Mill handles -e99 tons of run- 
of-mine ore a day grinding to 71,05 percent turoush 200—mesh, or 608 tons 
a dey 65.2 vercent throush 200-mesl, 


ENGEL, A. L, Advantages of washing flotation feed, Min, «and Met., vol. 

12, 1931, vd. 234-235, 

The presence of soluble salts, acids, cclloids, etc, in flotation pulps 
has been recognized as contributing to »oor results. Conditioning 
reagents, such as linc, soda ash, ctc., are added to overcome these. 
effects, The possibility of wasning the ground flotation pulp with water 
(and thickening) before flotation is iiere discussed, This resvlted in 
improved. results in the laboratory, | 
_— Some asnects of ore dressing, Min, and Met., vol. lz, 1951, 

DD— 447-449, 

General observations on anily onerations at milling plants from the 
operator's standpoint, Mony practical sugzestions as to plant layout 
and overation are made, and many errors to be eliminated aire noted, 

ase, ean 
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ERCH IsOVSKIT, G.O. Enriching Knibdin siz anctite by flotation, Ucobrenie 
Urosnai (F fepbilieers and Crops), vol. 2, 1950, oo. 109-114, 
~With’crude birch tar (1,3 kilograms, together with 0.3 kilogram potassium 


hydroxide ver ton of apatite) more than, 85 percent of anatite was ex-~ 


_ tracted, Gocd results were obtained by using 0.6 xilogram birch tar, 0,15 


140, 


142. 


kilogram potassium hydroxide, .and 0,24 lrilogram waterglass per ton. Ux- 
periments with oleic acid (0.7 to 0.13 kilogram pér toa of apatite) gave 


even better results than birch tar. Guaiacol, a birch-tar cormmound, also 


gave very good results, 


, 
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FANRUIWALD, A.W, Soluvility, peptization, wetting, and flotation, Trans. 
lectrocian. Sac. (Prep, 60), 1921, 6 po. 

The ‘chemistry involved in flotation is surface chemistry. Tne mechanism 
of mineral siniing is understood less well than the mechanism of mineral 
floating, Flotation is effected when the energy transition from phase to 
pnase is abrupt. Little is known accu ately the heat of wetting miner-— 
als by water, Pentization is the result of a strong chemical bonding force 
between the solid: ‘surface lolecules or atoins and watcr molecules or ions 


‘in the water. phase, Snhalerite is weakly peptized in water Dut strongly 


peotized in very aiiate solutions of sodium cyanide, Peptization falls 
ae with increased concentration of sodium cyanide, There aovears to be 

a relation between peptization, mtn e ey, pola “ity » and flotation con= 
centratisi oo one : 


PAURELIWALD , A. We, and ABELS, L, T, Effect of grinding “time and pulp 
density on flotation, ‘Eng, and Min, Jour., vol, 131, 1931, pp. 169-172, 
Presents graphically a detailed study of the effect of grinding dilution 

and tine on flotation of deslimed lead—zinc ore, other factors remaining 

constant, A grinding dilution of & parts ore to 1 part water and Benes 
time or 32 to 36 minutes were found most ey roe 


FERET, L.‘R. Particle size of esligee teat ibaeta te, New Intcrnat. Assoc. 
Test, Materials, Sentember 1931, 9 vp. 
The "mean width" of a varticle is defined as the mean, for a. sufficient 
number of particles, of the distances betreen two tangents on opposite 


Sides of the anoarent outline of the »article, parallel to en arbitrarily 


145, 
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fixed direction, The.whole rane of sranular and pulverulent materials 
is clas sified by Limiting values of: the sean widths of the various classes, 


PICAL, CALESTINO . process for Be pone eres act seco mnes 
salsiinte from Italian copper ore, HEsmerimentel study and industrial 
anplication, .Ann, Scuola Ing. Padova, vol. 5, 1929, po. 146-161, 

A revort of studics made to select 4 hydvemetaliureicel orocess suitable 
for the copper ore of Spezia. Esvecial attention was paid to. roasting 

and lixiviation from the »oint of view of recovery. Semi-nlant operations, 

as well as full-scale plant operation, are cescribed, 
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FISLDNER, A. C. Sone experimental data on the influence of dry and wet 
cleaning on coke properties and on ¢as and vyoroduct vields of Pitts- 
burch and a Lee coals, ae ox luvestigations Sll4, Bureau of Mines, 
1931, 9 pp 7 
Detz:ils of “ne study of eh effect of wet and dzy cleaning of coals on 

cokin-, properties. 7 : 

FINK, COLIN G,., and JENNDSS, LOSLIE G, Extraction of tantalum and 
columbium from their ores. Am. Inst, ins and HEN e ee Tecil. Pub. 379, 
1931, 18 ope 
Describes new leaching nrocess using sean roaneute for extraction and 

separation and tantalum and columbiun oe ores and concentrates, 


FOOTE, FREDERICK W. Newroundland's active mines, Bitz « and Min, yout 
vol, 131, 1931, p. 167, ' 
Contains a brief descrintion of, the Buchans mine and 500+ton mill on. 

Bell Island, Newfoundland, The ore seeuweh of sulnhides of lead and zinc 

in a borite gangue, Ore reserves ani assays are siven, as well as a 

sumiary of milling ooerations .for 192 9, 


FORRSSTER, D. Le, and CRAMER, W. B. Milling metnods and costs at the con- 

centrator of the Old Dominion Co., Globe, Ariz, Inf, Circ, 6467, 

Bureau of Mines, 1901, 30 pp... 

The Old Dominion concentrator is a 1,600-ton straight flotation plant at 
Globe, Ariz, Tie original mill was a 390-ton straight gravity-concentration 
plant placed in oneration in 1905, A new vlant of @N0 tons capacity, em- 
vloying gravity and flotation concentration, was vuilt in 1914, This vlant 
was converted into a straight flotation >lant. in 1923 and its capacity sub- 
sequently raised to about 1,600 tons a dey, The ore treated consists of 
chalcouyrite and pyrite, with minor quantities of bornite, chalcocite, and 
cupritc in a gangue of quartzite, limestone, and diabase, Under »resent © 
overations the ore is reduced. in gyratory, disk, and roll crushers to 3/4- 
inch, «round to 48=mesh in ball mills (rod mill on one section) in two 
stages and treated in Forrester flotation machines in four stages. 
Liidclings are reground, and primary flotation macnines make finished con- 
centrates. In 1930 the ore trsated averaged 2,¢7 percent copper, concen- 
trates produced 24,435 percent copper, ratio of concentration was 12,06 
into 1, and sulnhide conver recovery was 93.25 percent, Flotation reazents 
used were: Lime, ethyl xanthate, pine Gil, and reconstructed oil (Scotch 
blast-furnace oils pine oil, and sulvhur), 


BUN! DLICH, HERBERT, The physical - chemistry of flotation, Trans, Electro- 
chea, Soc. (Prenr, 60), 1931, 6 pp. 

Tie eae invelved in flotation are interpreted on the basis of 
caviller; cre TELY 6 Particular emphasis is laid on the differences in 
vettability of winoral and of gansue, Besides such factors as wettability, 
adsorption, and formation of mono:iolecular surface layers the time factor 
is very imocortant,. ‘ine stability of a good cormercial froth depends large- 
ly upon the mcre or less solid layers of minernl »narticles on the surfaces 


of the bubbles of the froth, 
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FUJII, MIVSUZO, Measurement of fine particles of.cement by means of. ai 
analyzer, Jour, Japanese Ceram, Assoce, vol, 39, 1931, Pde 780-801, 
Miatnematical study of the range of aoplication of Stokes! law and 

gmeral consideration of methods of determining: varticle SiZeSe 


FULOP, JEAN, Treatment of low-erade gold ores at West Rand. (South Africa). 
Génie civil, vol, 98, 1951, pp, 155-158, 
Modern equipment has raised the gold recovered by the cyanide Process -- ; 
from 49,78 to 61,93 percent. The gold in the tailings is lowered from . 
0,316 to 0,256 pennyweight per tone | = 


GALLOWAY, Al . A new tyoe of screen, Canadian Min, Joure, vol. 5%, 1932, 
PDe 360-361, - | 
Describes a new type. of screen, woich, as a result of a-new method of 

fabrication, »resents an almost nerfectly smooth surface . to the ‘flow of 

rock, resulting. in more eniform wear giving a longer life,’ 


GANDRUD, B. W., COR, G. Die and THOMAS ». M. F, Washability data on certain 
coal bea of «labana, with special. Faference to sulphur elimination, 
Rent. of Investigations 3157, Bureau of Mines, 1932, 28 nn. 

‘The washability of the Jefferson, Corona, Pratt, and. Carter coal-deds.. 
in. the Warrior, field of Alabama with respect to ash and sulpnur reduction 
is tabulated in detail, Flimination of ash is satisfactory in all, Zven 
after crushing to 3/16—inch and tabling, sulohur in the coal from the 
Jefferson and Corona beds, and prebably the Carter bed, is too higa to 


_mret the requirements of the bypreduct~coke industry, From the'Pratt bed 


153 e. 


a wasned coal of: 4,5 percent ash and 1,0 percent sulphur can be made easily 


‘by tabling, 


GAUDIN, A, H. Flotation reagents, ERS « and Min, Joure, vol. 122, 1931, 

PPe 70-71, . 

‘Flotation reagents are divided into grows, such as frothers, collectors 
(or promoters), activators, depressants (or inhibitors), and alxalinity- 
controlling agents. Frothers (rine oil,-cresylic acid, and eucalyptus oil) 
are substantielly insoluble, have polar nonpolar molecules, and form films 
around air bubbles, stabilizing the froth, Collectors, or promoters, are 
of two classes, collecting oils (such as coal-tar creosote, wood tar, etc.) 
and chemical collectors (such as xanthate, dithiophosphatec, etc.). These 
reagents form films around mineral varticles, causing attachuent to the 
air bubbles, Activators react with mineral surfaces, rendering the mineral 
more amenable to flotation; copper sulshate is the most commonly used 
activator, Depressants are or two grouns, organic: colloids (clue, gelatin, 
and casein) and inorgenic salts (lime, zinc sulchate, sodium sulphide, 
sodium sulohate, cyanices, Gichromates, and silicates). These salts can 


“hydrate mineral surfaces (OH reactions), form ionic complexes (CN reactions), 


1765 


or vrecipitate insoluble coatings (0 reactions), Many depressants are 
specific for certain minerals, AJkalinity-controlling reagents, such as 
lime, soda ash, etc., are ven important in flotation circuits, and pH con- 
trol is necessary, 3 


So TAG: as 
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GAUDI, A. i. Some physicochemical nroblems of flotation, Trans, Electro- 
chem, Soc. (Prepr. 60), 1931, 9 no. ; 7 
An outline is presented of the princinal physicqocnemical problems en- 
countered in flotation, particularly those dealing with the production of 
gas bubbles, character of the whases involved, modification of the surface 
of the solids of mechanics of gas-solid attachment, electrostatic 
effects, and economic elimination of solid-solid interfaces, 


GAUDIN, A. H., GROH, Je Oc, anc HENDERSON, E. B, Sizing by elutriation of 
fine ore-dressing products, Ind, Eng. Chem., vol. 22, 19350, on, 1563- 
1366, : 

The functioning of the tyne of elutriator designed by Gross, Zimmerlcy, 
and Probert has been studied, Tabdles are given showing the rates of flow 
reouired in elutriators of a given cross section to senarate a given mesh 
size of varticle, Temperature corrections are also given for water and 
acetone, NWonpolar liquids like kerosene cause flocculation of most 
particles, Heterpolar liquids like alcohols cause flocculation of sili- 
cates but not suishides, Acetone gives results in about one fourth the 
time required for water, Microscovic measiwements show good agreement 
between actual and calculated »article size, 


Effect of particle size on flotation, Am, Inst, Min, and Met, Eng. 

Tech, Pub, 414, 1931, pv. 2235, 

Studies effect of particle size on flotability, In one method final 
products of several mills were sarrled and tested, and in the other mix- 
tures of nure minerals were ground to different degrees of fineness and 
floated, In both cases the products were sized and analyzed, Conclusions: 
the results obtained by the two methods, The usual notion about the rela- 
tive ease of flotation of very fine »articles docs not agree with the 
facts. There is a time sequence of flotation with regard tosize, the 
medium coarse particles floating first. No successful metnod of floating 
extremely fine »ulns has been found, Recovery is optimum in a well-defined 
size range, Selection is optimum in another well-defined range. The bulk 
of the pulp is in the rance of 100- to 800-mesh, Thirteen figures and 5 
tables are shown, Data from laboratory and practice agree closely. 


GERTH, G, Flotation of nonswlohidic mincrals, Metall Us ErZ, Vol, 27, 

1930, DD. CL7-529 . 

Nonsulshidic minerals can be floated by addition of oleic acid or ‘sodium 
oleate, but to prevent gangue materials such as quartz and mica from being 
floated likewise sodium silicate and an acid or acid salt must be added, 
Precivitation of the quartz and mica is due to formation of a silicic acid 
cel. in an appendix to this article, W. Petersen describes tne separation 
of oil from sand by flotation, using sodium silicate and ferric chloride 
to hold back the sand »articles, 
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GIESER, E. S. Exmerimental flotat: on of: eer! silver ores, Am, ale 
Min, and Met. Zng,. Teci, Pub, cay, 1961, ‘2 Dds 
- Because of thé other uses the number of organic sulphur conmpounds aveile- 


able for flotation is limited, Benzyl mercayvtan and benzyl’ sulnhide and 


disulpnides srow interesting results. Thiocureas leave nigh tailings, 
Waen the dietnylphenyl- and di~o-tolyl+thicureas are used the froth is 
waite aud barren, Mercantobenzothiazole is of some value with a number 


of oxidized precious-metal ores, Thioacetanilide gives fair results, while 


160. 


162% 


163, 
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thiobenzanilide: is better. Solubility of reagents is an important factor 
in pe LeU OR 


GILBERT, “WILLIAM. 63a neimeocnant researcn’, Hock Products, vol, 34, no. 
24 , 1931, meyers 596842, | 4 oe = 
Gsneral principles and fundamentals of tube-mill grinding are civen, 


GLATZEL, _. Dressing of iron pyrites and heavy svar at Meggen. HMeteil u,. 
-EYZ, jolk 27,°1930. po. 642-654, and vol, 28,'1931l, pp. 7-14. 

Discusses thcrovghly dressing of these ores, including also the Begicey 
of the deposits, cnronologital development of their treatment, equipment 
used, power requirements, efficiency, water. consumption, waste-we. ter 
purification, and cost, 


GODARD, J. S. Amalgamation tests on gold ore from the Granada Roum Hines 
(Ltd. ), Rouyn ‘district, Quebec.~ Canadian eee es Mines Branch, 
Rent, 720, 1931, vp. 143-154, | 
A siliceous ure containing 7.89 ounces <old oer ton yielded 90 percerit 

of its value by analgamation at'minus 30-mesh and 95 percent at minus 4c- 

mesh, tabling _ or flotation makes good recoveries from the tailing. 


Experimental tests ona sample of tailings from the mill of the 
~ Argonaut Gold Mines (Ltd,), Larder Inke, Oatario. Canadiai. Dept. Mines, 
Mines ‘Brauch, Rept. 724, 1932, pp. llO-112,. ts ) 
A tailing assaying 0,115 cunce gold.per ton, 0.19 percent copoer, and 
9 93 ‘parcent iron, the remainder mainly silica, gave a higher recovery by 
cyanidation (35 percent) than flotation, 


Experimental tests on cobalt ore from the Yorkshire Cobalt Mines 
(Ltd.), Cobalt, Ontario, Canadian Dept. ines, Miues Branch, Rept. 724, 
1932, DDe 160-163, | 
Covaltite occurs in fine crystals in a qiapase gangue Te: lots) 

2.19 end 2.70 vercent cobalt; 0.04 and 0 08 percent nickel; 2,80 and 5,05 

percent ersenic: and 1,18 and 0,46 ‘ounces silver per ton. Flotation gave 

cobalt recoveries of 73 and 83 percent, The ore is slow to respond to. 
flotation, Tabling the tailings gives a low+srade product. 


Google 
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GODARD, J. S. Exnerimental-tests on conner~bearing zold-ore from the 

Central Manitoba Mines (Ltd.), Wadhove, Menitova, Canadian Dept. lines, 

Mines Branch, Rept. 720, 1931, wp. 137-159. 7 

sree gold (0.50 to 0,64 ounce) associated with chalconyrite and nyrite 
Securs in a siliceous gangue. Amalgamation, followed by the flotation of 
the triling gave gold recoveries of 90 to 95 percent, Flotation, with 
tadling of the tailings recovered 94 percent of the comer, Flotation to 
remove enalcovyrite, followed by cyanidation of the tailing, cave 97—der- 
cent recovery (60 perceat by cvanidation). 


Experinental tests on ..cld ore from the Arrowhead Consolidated 

ines (Ltc.), Joannes Township, Roum Arca, Quebec, Canadian Dent. 

isines, hiines Branch, Rept. 724, 1952, poe 24-29. | 

A gold ore containing 1,71 ounces per ton was floated and the tailing 
tabled, amalgaieted and the tailing floated, amaljamated at various sizes, 
and cyeniced’at veriovs sizes, At minus 190-nmesi 98 to 99 percent can be 
recovered by cvanidation, with consszttion of 0,4 to 0.5 vounc of votassiun 
cyanice and 5,0 to 4,4 nounds of lime ver ton, 


__. sis EXMevimentel tests on sold ore from the Beardnore Gold lines eine 
Port Arthur Area, Ontario, Canadian Dent, ‘iines, liines Branch, Reot. 774, 
1v32, aoe 11-17. 

_Amalsamation of an ore assayinz 0,93 ounce ;old and 0.13 ounce silver per 

ton and 9.03 nercent lead, 0,02 percent zinc, 0,02 percent copver, 4,12 


percent iron, 1.02 percent arsenic, and 79.51 »ercent insoluble gave ro 


coveries of 57 nercent of the gold at 8 percent lus 48-mesh and 79 vercent 
as & percent .lus 100-mesh., Flotation with ootassiw: xanthate (0,15 novnd 
per ton) and dine oil (0,08 pound »er ton) after baliemilling with coal 
tar creosote (9.29 pound ver ton) gave 327.5 percent of the gold in concen- 
trates assayinz 9.58 ovnces gold per ton; tabling tne tailin., gave 12.7 
percent more in a product containing 2.46 ounces gold, a total of 97.3 


perceuat ina 6,79-ounce product, Cyanidation cf iainus 100--mesh ore gave 
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recoveries of 27 to 9€.5 percent, with consumption of 0,55 to 0.61 sound 
or potassium cyunide and 5,0 to 6.9 nowids of line per ton, 


_ Exverimental tests on gold cre from the Brookfield mine of the 
United Goldfields of iJova Scotia (Ltd.), Livernool, Nova Scotia. 

Cenadian Dent, ilines, liines Branch, Reot. 724, 1952, pn, 130-145, 

a lovegrade old ore assazyin; 0.21 ounce ver ton, chiefly in arsenopyrite 
ang orrite, in which 40 percent of the ¢old is free, was treated by various 
methois of concentretion, ifeximun recovery by amalgamation was O2 vercent 
at minus 100—-mesh, Cranidation recovered 74 to 86 »vercent of the gold, 
with consimmtion of 0.75 pound of potassium cyanide ver ton and 3,6 rounds 
of lime »cr ton, Flotation, followed by tabling uf the tailins, gave 
96- to 97?-nercent recovery. Without roasting, 66 vercent of tlic gold in 
the concentrates was recovered by amalgamation and 8&7 percent by cyanida- 
tion. After roasting, amalgamation recovered only 49 percent and cyanica- 
tion 95 vercent, an over-all recovery of 91 vercent, 
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GODARD, J. 5S. Exerimental tests on old ore from the Centrel Patricia 
_ltines (Ltd,), Sivant inke Avea, Cntario, Canadian Devt. Mines, Mines 
Branch, Rent. 724, 1952, on, 54-64, | a ne 
Details ot flotation, tabling, and cyanide tests on an arsenopyrite- 
pyrite-pyrrhotite-silica ore containing 0,CO to 0,82 ounce zold per ton 
are given. a eae ‘gave recoveries of 96 to 98 percent but rith con- 
sumtion of < to 6 nounds of notassium cyanide and 12 to 27 vounds of 
lime per toi oc ore, Flotation veve €)— to 9O~percent recovery, increased 
by tabling of the eee to °3 to °7 vercent. 
is aXe rimental beste on sold ore from the O'Brien mine, Cadillac Town- 
shin, Abitibi County, QueLec, Canadian Dent, ifines, Mines Branci, tert, 
aes 19325 DDe 69-L0, . | | 
& Sold ore assaying ¢.77 ouices per ton gave recoveries cf 76 percent by 
amalzamation alone with grindinz to minus 65 mnesh, 96 nercent by anal:ze 
tion follewece bz cyanidatior. ef the tailings, 95 vercent by amalgaiation 
and flotation, and 97 sercent by amalgamation, flotation, and tabling. 
Details of 15 tests are given, 


Exocrimental tests on sold ore from the San Antonio Gola ines Cat dis) < 

issett, wanitoba, Canauian Dent. ae CS, dines Branch, Rent, 724, lv3e, 
DDe 116-122," a 
A vold ore assoving 1,51 cunces ver ton was treated by various metuods, 
Cyanidation of various sizes from minvs 45—- to minus 150-mesn gave [5 
percent oxtraction, with consumption of 0,36 to (),47 sound of potassiim 
cyanide and 2,26 to 3.6u pounds of lime per ton, Flotation with soci 
carbonate 2,0 »cuids, coal tar 9,15 nound, potassiwa xsithate 0,25 donc, 
ana vine oil 0,04 vound ner ton, followed by tatlin,; of the tailings, fave 
recoveries of 96,5 to 98 ve1cent. Two-staze flotation alone pave 31 .8~ 
to 96.2-percent recovery. Ainnlgamation recovered 74,5 yercent of the cold; 
flotation of the amalvamation tailings (0.72 owice fold per ton) gave a 
total recovery of °6,i »ercent, | 


_. axperinental tests o1: sold ore fron tne Siscoe Gold Mines (Ltd.), 
Amos, Quebec, Canadinn Dent, Sines, liines Branch, Rept. 724, 1932, 
pde 158-159, . 

A free-milling gold ore a ae 9,03 ounce ver ton and 0,44 vercent 


sulphur gave recoveries of 90 tc. 93 nercent by analyamation, witn 5 to 7 


percent mcre ov flotation of the tailings, 
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172. GODARD, J. S. Exnerimental tests on ores from the Giant mire, 
Svillamacneen, Golden tiinin,; Division, B.C. Canadian Dest, iiines, 
kines Branch, Rept, 720, 1931, on. 155-158, . 

A bdarite ore analyzins ©,.05 percent lead,.0O.10.»ercent iron, 0,05 percent 
Zinc, 93.26 percent barium sulohate, 2,72 vercent silica, and 0,14 ounce 
Silver ver‘ton by flotation gave recoveries of 99 to 94 percent of the 
barite in a vrodcuct analyzing 9£ to 98 »ercent bariwa sulnnate, <An ore 
containing galona in a gangue of barite and silica and analyzing 17,55 
percent lead, 9,04 vercent coner, 0.41 nercent iron, 0.11 percent zinc, 
43.46 percént ‘barium sulvhate, 22.74 mercent silica, and 4,66 ounces silver 
per ton by flotation gave good recoveries of lead (90 to 95 percent) and 
Silver (26 to. 94 vercent) but only 58 percent of the barite in a 93- 
nercent product. A chalconvyrite ore analyzinz 0,11 »ercent lead, 4.30 ver- 
cent’ copner, 8.36 vercent iron, 0,123 percent zinc, 2.25 mnercent beriwm sul- 
phate, 70,54 percent silica, and 1,14 ounces silver ner ton yielded a flo- 
tation concentrate assaying 25 nercent copoer and 6 ounces silver per ton, 
with recoveries of 93 »ercent of the comer and 99 »vercent of the silver, 


173, _ss—s—“‘<iéséFiLttHion tests cn @ sartole of cyanioe tailings froi the Lirkland 
leke Gola Mines (Ltd.), Kirklanc Lake, Ontario. Canadian: Dept. Mines, 
Mines Branch, Rept. 724, 1022, p>. 146-150, 
Tailings containing 0.962 ounce wold ver ton (associated with vyrite), 
23 percent moisture, 0,009 »ercent water-soluble lime, and a trace of 
cyanide were floatec with 2 z;ol& recovery of 62,5 percent in concentretes 
assaying, 1.46 ounces ztold ner ton, largely fro.a the minus 200-mesh material, 


9) 


174, Flotation tests on lead-silver ore from the Mallard Lake Gold Mines 


(Ltd.), Kirkland Lake, Ontario, Canadian Devt, Mines, Mines Branch, 
Rept, 724, 1932, ~n,. 3-4, 

A lowegrade lead—-silver ore with chalcopyvite and snhalerite in calcite,,. 
assaying 0,02 ounce gold and 6,0 ounces silver per ton, 5.70 percent 
lead, 0,47 percent coroner, and 0.43 nercent zinc cave recoveries by flo’ 
tation of 97 percent of the lead and 94 suercent of the silver in concen- 
trates assaying 65 nercent lerd, 4,81 percent conver, 2.13 percent zinc, 
68 ounces silver, and 0,15 o.wnce gold ver ton with soda ash, cyanide, 
thiocarbanilide and nine oil, 
1?S6 _ Tests’ on two times of cre from the Sylvanite Gold Mines (Ltd.), 

Kirkland Lake, Sitario, Canadian Dent. Wines, Mines Branch, Rept. 720, 

19S1, po. 66~65 , | | 

The tyoical, reddish noxmohyry of the district (I) containing 0.47 ounce 
sold per ton and a more schisted, more siliceous samle (II) containing 
0.59 ounce gold were testec, I was more refractory than II, A higher. 
extraction and a lower tailing: were obtained from II than from-I by cyani- 
dation, Sample II showed a slizhtly fester settling rate but consumed 
28 times as much cyanide, : 
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GoDAD, J. Se, and HALFOR » De. S. Concentration of.copver ore from — 
Patterson Comper Mines (Ltd.), Boston Creelc,- ees Canadian Dept. 
_ kines, Mines Brancn, Rent. 720, 1951, ppe OME, ; : 
>The ore, containing chalcopyrite and oyrite in siliceous, gangue , 


‘analyzed § 51 percent copper, 12.10 »ercent iron, 4.75 percent lime, 45,5 


Eee SSE es and 0,22 ounce silver per ton, The ore concentrated 


eadily by flotation, yielding 28 el percent copper concentrates, witha 


Bn of 9843 percent of the conver with 1.0 pound soda asn, O.l pound 
| thiocarbanilide, and Q,1 pound cyanide - per tons 


rear 


GOETZ, CARL, saa HOROVIC, "ALEXANDTR The scientific fundamentals of 
Solis iee, cee dressing. ‘Internat, Bergwirt. Bergtech., vol. 24, 1931, 
Doe 537-42 « 
Reviews elementary iieonabiee.  ~rincivles relating fs suspensoids. The 
ventization of a complex Rammelsbery ore analyzing 19.67 cercent silica, 


_ 24,63 nercent svilohur, 16,31 .ercent lime, 8.3 percent conper, 5,17 per 


178. 


cent lezd, 17.26 »nercent iron, and 5.28 percent zine and pulverized to 

10, 000~mesit was studicd by shaking with citric acid solutions for definite 
periods, settling, and determining the quantity in suspension, The maxi- 
num quant ity of ore remaiming in colloidal’ suspension depends on the citric 
acid concentration and on the ratio of ore to pentizing solution. The 
results agree with Ostwald's precipitation rule. 


GOLDMANN, =. Mechanical conveying oquinment fer solid materials, Chem, 


_ Fabri, 1931, on, 402-424, 450-4351, 437-440, 446-448, and 454-456, 
Describes and. illustrates various types of conveyors, elevators, hoists, 
cranes, trucks, aos dum) cars, electromagnets, etc., of. German manu- 


facture, Mh | ee 


179, 


isa 


lol. 


1765 


GONFEL, E,W. <A new'method of grindin:, Arch, Warmewirt, vol, 11, 1920, 
ppe 104-106. See < ¢ 
Describes new mill for extremely fine grinding. A short, vertical 
cylinmcer ending in a bowl makes about 1,200 r.epem,. Numerous sinall steel 
balls crush the charse, Air classification is used. 
GOODWIN, W. ki. . Cyaniding 40-mesh oulp at Red Lace, Ontario. ing, and 
‘Min, Jour., vol. 132, 1931, pp. 109-110. 
Describes 000-ton-capacity cyanide mill at Red Igke, Ontario, treating 
a siliceows ore containing about $6.00 aton -in free gold and carrying 
minor quantities of ‘sulphide minerals. A flow sheet is ceive. Total 


mining and oe costs are about ‘93, 50 a ton. 


Caniants oldest ee ucts: coyver inc: The Eustis mine of the 
Consolidated Copyer & Sulnhur Co. Canadian. — eects, one Dog cools 


DD @ e O7 1-576. “ Paes 
Discusses earlier operations at the Eustis mine and mill and fives a 
flow sneet of the present flotation plant and metallurgical data, The 


pyrite-chalcopyrite ore is treated by flotation, using soda ash and sodium 
cyanide in the bell mill. Conner and iron concentrates are made. 
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GOOSKOV, W. Float and sink weeres the use of clayey susnensions as & 
medium. Coll, Guard., vol, 142, no, 3670, 1931, pp. 15311532, | 
The article discusses the disadvantages of using solutions ef zinc 

chloride and calcium chloride of various densities as the medium for 

float~-and-sink testing, cescribes resvlts obtained by using kaolin sus- 
pensions, and concludes that more cena ane) results are obtained by 
the latter method, 


crt, A, Concentration of tin ores in Cornwall, Internat, Bergwirt, 
 Bergtecile, Vol, 24, 1951, ov, 219-225, 

Gives flow sheets aaa oractical operating details for four Cornwall tin 
mills, 


Present status of the dressing of bituminous copper ores. Metall 
ue §rz, vol. 28, 19231, po. 73-75 
Discusses use of the flotat iou »rocess in treating bituminous ‘conner 
ores frou Niedermansberg and ‘iansfield, Germany. 


GOUDGE, N.F., and GODARD, J. S. Exverimental tcsts on the vossible use © 
af an occurrence of dolomitic limestone near the Howey gold mine in the 
' cyanide treatment of Howey gold ore, Canadian Dept. Mines, Mines 
Branch, Reot, 724, 1932, po, 180-184, 
A dolomitic limestone occurring near the Howey mine was burned to a 
lime which gave.a higher available alialinity than commercial lime and 


_ could: be used. in the cyanide circuit at the Howey mill. . 
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GOW, A. if.,-and GUGGENHEIH, M. Dead~load ball-mill power consumption, 

Eng, and Min, Jour., vol, 133, 1932, ». 632. 

Using a 6—foot by 4-foot ball mill with wooden bulkheads and a direct~ 
current motor, the total power inout at 80 percent of critical speed was 
87 hp. and the dead-load 11 hp. With a 90-percent motor. efficiency the 
total power available for crushing was 67.3 im, and the total power loss | 
23 percent. 


GRANT, JULIUS, Physical chemistry in aie to secarabion of ores. 

Srachine and Grinding, vol, 1, 1932, np. 134-135, 

Principal factors in frotn flotation ares (1). Surface tension of the 
medium, (2) size of particle, (2) agitation. and the tendencies of the 
system toward coagulation or adsorntion, (4) foreign substances, and (5) 
alkalinity, Flotation nhenomena can be explained electrically. These 


-points are discussed, 
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GRANT, Le. A. Milling metieds and. costs at the Soring Hilt Bercenteeess 
of the Montana Mihcs Corpora tion,: Helena, Mont. Ini. Gircs o4)l, 
Bureau of Mines, 1o3gl, 8 on, | 
The, Soring Hill -mill.is a straight flotation plant of about : 2CO tons 

capacity. built in 1929, treating sold ore containing pyrrhotite, oyrite, 


and arscnopyrite in a diovitic gangve. Most of the gold is associated 


wath the pyrite and arsenopvrite; the pyrrhotite is barren of old values. 
tue plant originally was beilt as a cyanice 1111 but was converted to 


flotation dus to contamination of cyanide solutions by arsenic, ‘The ore 


182% 


190. 


To le. 


102: 


L765 


is reduced to minus l-‘iicn in tvo jaw, ‘crushers and a cone crusher in 
series. Grinding is in conical ball mills, in closed circuit with rake 
Classifiers, Flotation is done in Mincrals Separation inacnines, using 


pine oil, ethyl xanthote, Aerofloat, and copper sulpnate, The ore treatcd 


assayed $6,46 if golc, ‘concertrates 3.24 ounces gold, and tailings $1.22 © 
in gold, reoresent ing a gold recovery cf 82 percent’, The report describes 
the equinment used, Gives flow shects, metallurgical and cost data, ctce 


GRANT, L.A, ana PIERCE, A, L, Mill and surface improvements at the 


Soring Hill mines Min, Cong. Jourey VOL, 17, 1931, pp’ T23-388. 
Describes in detail the crushing, grinding, and flotation equipment 
used at the Soring Hill mill near Helena, Mont oy ee flow sheets, plant 
layouts, and metallurgical data. ie 
GROSS’, JOHN, and ZIMISRLEY, Ss, R. A device for determining work. input to 
a labor aeery ball mill, Rept. ot Investigaticns BOER Bureau of Mines, 
1931, 3 ope 
Describes a spring ana extension tanc’ meric: euch. was. attached ee a 
small laboratory ball mill. to basure’ tie exact power input to the mill 
its elf, | : 


GUCHI, KICHIRO YAMA, Studies on the mincral grains in relation to ore 
dressing, Jour, Faculty “ng, Tokyo Imp. Univ., vol. 19, LIS1L,. 
DD e cO3-38E « 
Covers relation of verticle size and shane to screon apertures and true 
‘Getermination of perccE ie efficiency, 


GWIMN, Te Wes and HANDY, eS. ‘Milling practice at tne Bunker Hill and 

Sullivan, hin. Cong, Joure, vol. 17, 1931, npe 609-617, 

The article treces the development of ere-dressing practice from the 
first mill in 1886 to the present. vlants. The gradual replacement of 
equipment led to the adontion of a combined gravity and selective flota- 
tion concentration process, Mineralogical analysis cf the ore is given, 
and metallurgical data are indicated, Flow sheets and other information 
are included, 
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HAAS, H.C. Flotation-cvanidation suonlants all-cyanidation in Russia, 

Sng, and Min, Jour., vol. 133, 1932, .o,. d11-515, 

At a 600-ton mill treating sold ore from the Kochkar mines near Chilia, 
in the southern Ural Mountains, a combination of amalgamation and flota— 
tion followed by cyanidcation of tne concentrates has replaced an amalgama-— 
tion-cyanidation »nrocess, In the previous process arsenobdyrite fouled the . 


cyanide solutions in the sand-leacning division, and primary slime greatly 


194, 


195. 


196, 
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reduced the capacity of the slimes-lceaching division, Under present condi- 
tions the ore is ground to 48-mesn in fresn water and amalgamated, recover-— 
Ing 40 vercent of the gold, Amalgamation tailings are treated in Fahren- 
wald flotation machines, using soda ash, pine oil, and cthyl xanthate, 

The ratio of concentration is 35 into 1, and 55 percent gold recovery is 
made, The concentrates are reground and treated with strong cyanide solu- 
tion, effecting a 98—nercent extraction, Over~all recovery is about 94 
percent, Simplification of the flow shect is a major advantage, and lower 
costs nave resulted, . 


HAMILTON, E. iM. Cyanides in the metallurgy of gold and silver, Trans, 

Blectrochem, Soc. (Prevr. 60), 1921, 7 p>. 

Briefly outlines the cyanide vrocess as anplied today to gcld and silver 
ores, The behavior cf double cyanides is discussed, The cyanidation 
process appears to have passed its »eak for gold but not-for silver, 
Cyanidation of gold ore after flotation requires only slightly less 
cyanide ver unit weigut of gold recovered than cyanidation without flo— 
tation, — : | 


HAMILTON, R. Me Pe A new steno in-cyanidation, Eng, and Min, Jour., vol. 

132, 1931, pp. 809-810, 

The recent development in cyanidation, known as the Geco precipitation 
and cyanide-recovery orocess, is claimed to overcome the inefficiencies of 
precipitation from fouled solutions, Major proportions of mill solutions 
may be blea off by a simple, easily operatcd system of cyanidation, pro- 
viding maximum efficiency in recovery of values and net consumption of 
cyanide, The process may be apnlied to all the solutions before zinc- 
dust orecipitation or to the barren solutions, or to that nortion of 
either which may be bled from the main circuit to keep it "active" or 
efficient in its use of cyanide, Benefits of the vrocess are determined 
by simle laboratory tests, | 


Group research among gold »roducers, Eng. and Min. Joure, vol. 

1351, 1931, np. 356-358, 

A plea is made for cooncration by producers in Northern Ontario, Direct 
operating costs and metallurgical results of nine mills are tabulated, 
and a flow sheet is shown for a 500—ton combination flotation.and cyanide 
plant. Some of the successes of the group-research plans in the Trans- 
vaal and Western Australia are mentioned, 
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GAMILTON, Re. Me P. Phecivitation and cyanide recovery vrocess develoved 
by General Engineering Co. Enz. and ilin, Jour., vol, 132, 1931, 
IDe 0b~-D4, 
An efficient, cheap method of recovering cyanide and precious metals 


” it any) in barren solutions fouled by contact with cyanide-consuming 
ores.is described. A flow sheet is shown for a »orecinvitation and cyanice- 


recovery plant, and a table for »recivitation and cyanide-recovery pro- 


cess chemical equivalents, The vrecess is cyclical and requires hydro- 
cyanic acid from the precinitation of gald and silver with zinc and the 
lithe necessary to "fix" the regenerated hydrocyanic acid. Over 95 percent 
of tae solutions going to the recovery »lant may be reused as fresh water 


in mill circuits. 
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HANCOCK, R. T, The distribution of enerry in crushing. Min, Maz, (London), 


June 1932, 09. 337-343, 

A theoretical consideration of some of the factors involved in deteriin- 
ing worl done in crushing including a review of worx done by Gross and 
Simmer ley. 


HANSE, M.S, Perfeétion and use of the 50<-gram flotation cell, En;’, and 

iin. Joure, vol, 133, 1932, vp. 28-209, 

Describes the development of a 50-eram cast-iron laboratory flotation 
cell comoletely covered with acid=resisting enamel, This coating effec- 
tively eliminates the objectionable features of the sheet-iron and cellu- 
loid cells of Gates and Jacobson, Details of operation of the machine are 
“given < | 
HARDY, T,. W., and BLOAKNEY, H. H. Laboratory concentration of Wabana iron 

ore. Canadian Dept, Mines, Mines Branch, Rept, 724, .1932, op. 195-198, 

Bven after grinding to minus 200-mesh, 41,6 percent. of the insoluble and 
42,6 percent of the »hosphorus are still locked witn the iron and retained 
in concentrates, making them too low-gradé for sponge iron. 


‘Laboratory concentration of Bell iron ore. Canadian Dept. Mines, 
lines Branch, Rent, 724, 1932, pp’ 198-200, 
Magnetic concentration eee ted 60 percent of the insoluble at minus 
20-mesh and 77 percent at minus 200-mesh. In commercial practice the 
sponge iron should contain 80 to 85 percent iron, 


MAMKILS, WM. De, and GANS, DAVID M,. Absorption method. for the determina~ 

aon ‘of the area cf a powder. Jour. Am, Chem, pOGes vol, .03, 1931, 

DDe 2804-2606, - 

Describes method of measuring epeaee of nowders by determining the 
amount of oleic acid acsorbed from standard solutions in the form of a 
monomolecular film, SO 


HARRIS, C. Me Mining and metallurgical practice at Kalgoorlie, Vestcra 
Australia, Chem, Eng, and Min, Rev., vol, 23, 1931, pp, 411-414, 


An outline of recent improvements and planned changes at the mine and 
mills of Laxe View & Star (Ltde). . > 
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204, HARSH, EARL C. Improved grinding methods:in the Lehigh Valley district. 
Roc:: Products, vol, 55, no, 10, 1962, po, 31~33, 
A now-tyne mill, operating on the princinle of a ball bearing, grinds 
cement rock to 90 percent passing a no. 200 sieve, with a power consum-. 
tion of 9,3 lIilowatt—hours ner ton, 


205, HASKSLL, R. Me Flotation vractice at the Calumet & Fecla, Min. Cong. 
Joures VOl, 17, 1931, po, 528-530, ) 
Briefly reviews history of flotation as employed at the various mills 
of Calumet & Hecla Consolidated Copover Co, and discusses flow sheets, 
cost and metallurgical ees neeeente S, etc., now wrevailing. 
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EATCH, W. G. Recent changes in milling practice at Britannia, Canadian 

Min, and Met, Bull, 244, Transaction Sec., 1932, pve 323-334, 

The flow sheet of the Britannia mill is described, Forrester flotation 
cells have been substituted for Minerals Separation machines. The ad- 
vantages of the cnange include savings. of apprcximately 0,10 peund pine 
oil, €,6 kilowatt-hour, and 0.30 cent maintenance charge per ten of ore, 
l man per shift, less copper loss in tailings, increase of 1,5 percent in 
the grade of concentrates, and increase in machine capacity per unit of 
floor snace, Present and nast operations are comared in detail, 


207, HAULTAIN, H. HE. T., and JOUNSTON, 7. E. Is the gold in tellurides soluble 
in cyanide? Canadian Min, and Met. Bull, 245, 1932, pp, 349-352, 
: Cyanide and lime solution dissolved in 48 hours over 99 percent of tie 
' gold in the particular telluride treated, Conflicting operating renorts 
are given, : 


208, HEAD, R. B,, CRAWFORD, A. L., and THACKWELL, F, E, An application of 
microscopy to an unusual manganese ore-dressing problem, Proc, Utah 
Acad, Scie, vol. 8, 1931, pp, 151-134, 

After other means had failed it was conclusively proved by means of the 
microscope, aided by chemical analysis, that the manganese was combined 
chemically witn siderite. This explained previous failures to concentrate 
the manganese and sugested that (1).purified man,aniferous siderite con- 
centrate be made and shipped direct to steel plants, where it could be 
utilised as a self~fluxing ore in making up blast-furnace charges; (2) 
the manganiferous siderite concentrate might be roasted to vroduce 
spiegeleisen, 


20°, HERRST, FRITZ, The modern ‘Ramsbeciker mine, Metall u. Brz, vol. 29, 1922, 
DO's 194196. : 
_ Describes ore dressinz Ad. bne Ramsbeckxer mine. ’ 


clO, UEZ, NATHANIEL. Laboratory shaking machine, En ;, and Min, Joure, vol. 
123, LOW, De She ae 
Describes G2—-commartment shalcing machine for amalgamation and cyanida~ 
tion vesting. 


regal a HI, He R, The Zast Geduld Mine, Min, Mag. (London) February 1932, 
» 73-85. | 
eae: in detail soanie sient at Bast Gedula enoporty in Far ‘East 
Rand. Includes flow shects and metallurgical data, 
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HINTZS, F.F., and LANGS, L. H. Senaration of cyanite and mica from 
quartz, feldspar, and cther gangus minerals of a mica schist. xept. 
of Investigations S085, Bureau cf Mines, 1931, 6 ™,. 

Cyanite and mica can be recovered by crushing, screening, and tabling. 


For the highest purity of concentrates additional screening and water 


classificacvion mignt be emmlozved, Concentration should be done with as 
coarse a feed as pessible,. Succcss in tabling depends upon close sizing 
of the ore. Very little cyenite was found in the minus 100-mesh mterieal. 


HODGES, FRED, Milling methcds at the Hurley plant of the Nevada Con- 
solidated Copper Co,, Hurloy, N. Mex. Inf, Circ. 6594, Bureau or Mines, 
Feoruary 1351, 16 po. 

The original Hurley milling unit was placed in eperntion in 1911 and 
was a straight gravity-concentration unit using tables and vanners, Jlo- 
tation of slimes was begun in 1914, and the vanners were discarded in 
1923, <All gravity-concentraticn equioment was replaced with flotation 
machines in 1927, Lime was adopted in 1927, The ore treated consists of 
chelcocite, with minor quantities of oxidized copner minerals, associated 
with pyrite in a gangue containing quartz, sericite, and halloysite. 

Under present concentrating methods the cre from the onen-vit mine is re- 

duced to minus 4 inches in jaw and yyratory crushers at the Santa Rita 

mine and transported in 55-ton cars to Hurley. Intermediate crushing at 

the mill is done in cone and roll crushers and grinding in two stages, 

using rod mills and ball mills, Flotation is carried on in air-lift-tyne 
machines: lime, pine oil, and raconite ar2 employed. The mill treats ore 
averaging 1,42 percent copper and recovers 83.98 vercent of the conper in 
concentrates averaging 27.54 percent conver, The report gives flow sheets, 
metallurgical data, etc, 


HOMER, D. D. Rubber pine lining minimizes pulpy abrasion, ane and Min. 
roel vol, 132, 1951, ope 347-368, 
A metal pine lasted for the passage of 1,000 tons of tailing, and extra- 
heavy metal pine lasted for 2,000 tens. <A rubber-lined vive showed 
negligible wear aftcr the vassaze of 250,0C0 tons, 


HOWBERT, VAN DYNE, and GRAY, FRED &, Milling methods and costs at Presidio 
mine of the Ancrican Metal Co, of Texas. Am, Inst, Kin, and Nct,. ing. 
Tech, Pub. 368, 1930, 20 pn. 

Oxidized and siliceous ore is treated by gravity concentration and cyanid- 
ing. An average analysis of the ore is given as 19.7 ounces silver, 0,02 
ounce gold, 2.5 percent lead, anc 4,87 percent zinc, The ore is crushed 
and the minus 1)-mesh material tabled to produce silver-leac concentrates 
analyzing 296 ounces silver, ©,.52 ounce sold, and 43,4 vercent lead, The 
tailings are combined with the plus 10-mesh material to be reduced ina 
tube mill in circuit with a classifier. The classifier discharge, which 
is 97 percent minus 100-mesh, is cyenided, The combined recoveries amount 
to 90.3 percent of the silver, 97 vercent of the gold, and 34,3 percent of 
the lead. Cost data are given for the various steps in the process. 


HOWS, Re E. Recent improvements at Cananea, Arizona Min, Joure, vol. 14, 
1931, po. 8-9, 
Describes new crushing plant and changes in concentrator at the Cananea 
mill, 
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HUSER-PAWU, ION. Consideration o the fundamental curves of ore=dressing 
erocesses, ifetall nu. Srz, vol, wd, 1951, oo. 549-551, 
A mathematical formula for the course of pe ones ee Dele ses is de~ 
veloned, from wuich expressiors can be derived for calculation of concen- 
trate content, metal yield, and sovarstion coclticient. 


Influence of temporatiw's iison flotation. Metall uv, Erz, vol, 28, 
L951, nv. 545-549, i 

At 40° flotation time is only aboud half that at 6°, With rising 
temmerature the totel yield increnrseas wntil a maximum is reached and then 
bezins to fall. Zach ore and methicd used has its optimum temverature, 
gcncrally 23 to 40°, Lecrease in ,;ield at higher temmcratures is due to 
increased oxidation of the tainernl surface and increased solubility of 
the compounds formed at this surfacc, 


HUBLER, We. G. YFlotati:n «at the Amlet mine, Quebec. Min. Maz. (London), 
May 1931, vod. 205-309, (Rovorint of article in Canadian Min, and ‘let. 
Bull, 226, 1931, pp, 295-306, 
vescribcs in detail equioment and operation of 350-ton Amulet flotation 

mill, treating comolex copner—gsinc-iron ore, lineralogzical analysis of 

the ore is stated and the action of the various flotation reagents fully 

discussed. ‘low suects and mctallurgical data are included, 


te flotation at Aldermac, Quebec. Canadian Min, and Met, Bull, 
wed, L982, poe 82-91, os | 
Diaetesce flotation reagents used in treating conper-—iron ore from 
Aldermac mine, On mine ore reagents used in copper circuit were soda ash, 
cyanide, -tniocarbanzlice, nine oi], and ethyl xanthatec. In the nyrite 
circuit copper sulnhate, etuyl mAnUatCs and water-gas tar were used. 


EUNT, &.D. Milling methods ‘an costs at the concentrator of the Miami 
Copoer Co, Micini, Aviz, Inf, Circ, 6573, Dureau of Mines, 1932, 25 vp. 
- The ore treated at this lurge concentrator is of the so-called disscmi- 
nated sorvhyry tyne, consisting of chalcocite and pyrite (srith minor quan- 
tities of oxidized co»per minerals) in a gancue of silica, feldsnar, mus- 
covitec, biotite, and small amownts of magnetite. The first} milling plant 
Was a straight eravity-concentration unit, placcd in oneration in 1911, 
Flotation was tried exmerinentally in 1913, and by 1915 all sections of 
the mill had pncuwnatic macnines handling primary slime, Early in 1919 all 
gravity-concentration eqiinaent had been discarded, and the plant was 
operatin,; as a straight flotaticn slant. Chanses and improvements in the 
crushing, srindinz, and rlotation sections were made during this period, 
Alixaline circuits using oine 211 and xanthates were introdiiced in 1924, 
The entire nlant was rebuilt to its »resent form in 1928 and 1929. The 
present methsd of miliing incluces crusning in:cone crushers and two sets 
of rolls in series, tiree-staze grinding in ball mills and classifiers, 
rougher bul flotation of cowner and iron in 100-foot Miami oneumatic 
cells, regrirding, and preferential flotation cf rougher concentrates to 
maize copper concentrates assaying more than 54 percent copnver from ore 
assaying 0,6C4 vercent copper (as sulnhide), with a ratio of concentration 
of 60,4 into 1 and a recovery of 88,76 percent of the sulphide covper, 
she report gives iany interesting details of historical develooment, flow- 
sheets, equinment, metalluryical and cost data, etc. 
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HUTTL, J. B. Tungsten mining and ee I Eng: e and Min, Jour., vol, 131, 
1931, 2p. 504-506. | 
4 descriotion of the onerations of the Manssten aitey Corporation in the 
Las Guijas Renge in southern Arizona, Gravity concentration is employed, 
treating ore assaying 1.5 to 2.0 poeent tungstic acid, A recovery of 80 
percent is made in concehtrates. as saying 49 vercent tungstic acid, 


Gravity milling and flotation of low-grade gold CTE. Enz. and Min. 
Joure, Vol, 133, 1932, poe 630-601, | 
Describes mining and milling operations at pronerty of Beebe Gold Mining 
Co, at Georgetown, Calif. Discusses Hadsel mill briefly. Flotation is 
usec to treat the classifier overflow, the concentrates joining the sands 
and advancing to the cyanide leaching vats, Flotation reagents used arc 
Aerofloat and amyl sea Sere 


ISERN, SLE, canteen: milling in the tri-State district. Eng. and Min. 
Tous ss vol, 161, 1951, vv. 49-54, | 
A detailed descrintion of the siesta construction, and eneration of a 
centinlized mill in the tri~State region treating ore from several mines 
The Bird Dez mill of the Commerce Mining & Royalty Co. has a capacity Me 
ebout 115 tons of zinc and lead-zine ore an hour and uses a combination 


of jigs, tables, and flotation machines, The recciving, unloading, crush- 


ing, and sambling of the ore are described and the details of the ee 
eae aces are given. | 


Comressed-air sampling, ung »-and iin. Toure, vol. “131, L931, 
0, SH1-Z54, °—it 
Describes automatic, conmressed~air actuated, sampling: equiment used 
at the Bird Dog mill in senate ore from seven mines, 


IVERSOU, tie Ge Separation of feldspar from quar “tz. Eng. and Ming Jour., 
vol, 133, 1932, pd. 227-229,.° ssi‘ ad 
Outlines laboratory investigation of treatment of a granite containing 
biotite, orthoclase, and quartz, The mica was readily floatable; but the 
reagents used wore not solective cnouzh and much of the feldspar also 


‘floated, The mica. can be removed by tavile concentration: and the quartz 


feldsnar. product treated. by flotation to yield a commercial felaspar pro- 


duct. Meeeeen ee used. were téerpineol, sc dium. eros and lead Cates 
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JACKSON, CHARLAS By and KNAEBL, JOHN 3, Gale minis and milling in the 
“United States: and Canada, Bull, 263, Bureau of Mines, 1932, 151 DDe 
Discusses -feolosy ,: exnloration, develonment, mininz, millins and costs 


ef. producing cold in: detail, Considers. factors affecting the icuoniee of 
Milling metnods, including character. of ore, tonnage, capital available, 


water supply, commercial affiliations, royalties, ‘location, and general 
economic conditions. . 54 + - . Describes oe eee and offers 


numerous examoles of current enero ue COS oe 
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“2206 JOMISTON, “A. McA, Bffect of acdin;; common salt to cyanide solutions, - 
Jous, Chem, and Met. Soc. South Africa, vol, 32, 1932, op, 154-155, 
tae adcition of sodiwa chloride to the cyanide leach solution increased 
the sold extraction under standardized conditions, Salt also aided in the 
precinitation of gold from solution by zinc shavings but had no awvreciable 
etfect wnen added to the melting flux, 


29, JCIES, G. CARLETON, ‘the Sub Nigel gold mine, Min. Maz. (London) , March 

1932, ppe 13%148, 

Reviews commany's operations on the Witwatersrand and describes present 
mining and milling methods, Mill ev loys a combination of corduroy 
straiccs and sand and slime cyanidation. About 40 vercent of the gold is 
recovered from the strake concentrates by barrel amalgamation. Nearly 89 
percent of the ore is treatec at the slimes-leaching plant and the balance 
at the sand-leaching plant. Ylow sheets and metallurgical data are given. 


230% JULLUL, HENRY¢ Milling at the Argonaut, Min, and Met., vol. 13, 1932, 
DP, 476-477, 
_. vescribes 250-ton amalgamation and gravity-concentration mill of the 
Argonaut Hining Co. at Jackson, Calif. . Amalgamation saves 
70 nercent ‘of the gold and’ concentrates contain 19 percent, The tailinzs 
contain 11 percent of the gold and are pECguce by cyanication at the 
" Anador mill. : 


KAMISUSKI, B, An electrostatic explanation of the ohenomenon of flota- 

tion, Nature, vol, 129, 1932, no. 59-60, 

amulsions of dielectrics in water are claimed to wet unattachkable elec- 
trodes coated witn dielectric oxides or hydroxides, The wettin;s must, 
however’, reduce the positive ‘charge of the unattackable electrode, 
Wetting is not exected to take »lace on attackable electrodes coated 
with e dielectric hydroxide. To test these theories electrodes of 
‘platinum, lead sulphide, Acheson praohite, and zine were immersed in 50 
em} of 0,002 normal potassium chloride (pH equals 7.5) and their poten— 
tials determined, On adding an emulsion of 4 grams of terpineol and 4 _ 
grams xantogenicum in 1,000 cm? of 0,002 normal potassium-chloride of -the 
same xn the notential of the zinc electrode changed but little, The 
others showed a marked fall in potential, The first portion of 0,02 om! 
of the emulsioa has a profound effect. 


CS 
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Pee. - So-called flotation, Przemyv4l Chem., vol. .15, 1931, vp. 201-202. 
The negative charge of an.oil dron in water emulsion neutralizes the 

positive charge at the contact between water and a sulnhide, such as 
galens, or other conducting sulphide, Quartz and sohalerite carry nega~ 
tive charges in contact with water and do not become wetted with oil, the 
drops of which in the emulsion are also negatively charzed. Various 
organic substances only lower the surface tension of water and facilitate 
foasing, as in soap, If to a suspension of an electrically nonconducting 
sulnhide is added a salt with a cation which forms less soluble electri- 
cally conducting sulphide, then the nonconducting sulvhide will become 
coated with a film of the conducting sulphide, producing a positive charse 
on the varticle wnichn can be neutralized by the negative charge of an oil 
drox, Tnus, the addition of copper sulnhate makes it »ossible for zinc 
blend to be wetted by oil drovs of the emulsion, 
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KANWING, E. W., HARTMAN, R. J,, and CHILDS, FLOYD. Sedimentation of clays, 
Jour, Phys, Chem., vol, 56, 1932, DD» 536942382 
The size of the particles of various Indiana oe was calculated from 


the velocity of fall cf »articles, indicated by the sedimentation in 


definite exverimental time intervals, The results are arranged ina 
series showing the order of percenta, je cf large oarticles in clays from 
aifferent deposits, 


. KARCHLIER, NK. Flotation of apatite in Russia. Eng» and Min. Jour e, 


vol, 1538, 1922, PPD. 429-452, 
- Describes in detail 1,300-metric ton Slant in ‘Russia, treating ore con- 
taining 65 to 70 percent anutite, Standard equipment is used to crush 
and grind the rock to 80-mesh, and flotation is done in MacIntosh and 
Fahrenwald machines using ate acid and sodium silicate. Recovery is 95 
percent into concentrates containing 37,5 percent phosvhorous pentoxide, 
whiéh is made into swernhocohate fertilizer. The ore also contains 
nephelite, and vlans are made to recover aluminum from this mineral in 
the mill tailings, - ie Hane | | 2 


5, KEISR, A, D. -Crushed-stoiie and ore-dressing plant: A profitable con- 


Winatden:. Eng. and Min, Scars; vol, 122, 1921, poe 4-7, 

Describes fully 800-ton zinc flotation plant of the Universal Exploration 
Co. at Jefferson City, Tonn. Flow sheets and plant layouts are given, and 
equioment used is described, Flotation rcagents used are copper sulphate, 
xanthate, pine oil, and Barrett no, 4, About 90 percent of the zine is 


- recovered in ‘concentrates BEBAy iN: 60 to 65 percent Zinc, Includes oper- 


26 


238. 


ating costs. ao 


Sueneuasa crusher replaces rolls. Eng. and Min, Joure, vol, 13l, 
1931, op. 67-68, | 
Describes cperation of gees Newhouse suspended crusher at the Bird 
Dog mill of Commerce iwining & Royalty Co, Test results and comparative 
data are given, - 


_ @ ’ 


-KeLLOGG, A. E. Origin of flow gold in black sands . Arizona Min. JOUL oy 


vol, 14, 1931, vp. 3-4 and 49-50, 

Discusses’ several possible. explanations for origin of flour sold and 
amreliability of various machines designed for its TeCovery 
KENDALL, S. WILMER, Modern ball and pebble mill vegies Jour, Gil and 

“Cblour Chem‘, "ASSOC eg’ vol. 15, 1932, OD. 66-96, 

‘Discusses suitability of various tymes of ball mills, Vitae ee balls, 
and actessories, - Various factors affecting grinding of paints, etCey, 


have been collectéd into a; formula . for predicting ovtimum. sveed at which 
= 28 mill should be operated, Ancludes a few practical notes. Discussion, , 
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nIDD, HOSERT L, Flotation in the treetment of sold ores. Min. and Mot., 
vol, 15, 1932, »,. 405-406, — 
saborntory stucy of tne floatability of cold. Three tynes of ores were 
stuciec: (1) Siliceous sole orc containins no base. metals, (2) vyritic 
Gold ore, and (¢) cxidized gold ove from the same vein as samole (2). 
Author concludes tnat bright, gree sold is readily floatable, whether or 


‘not associated with’ suloiide minerals. Tarnished gold will float after 


240, 
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cleaning by intensive erinding. Cc. Siintaons of flotation and gravity 
concentration fellowed. Oy resrindi:.: and cleaning will grade uo the con- 


centrates without loss of vecovery. 


KING, ANDREW, Some local (South African) metallurgical considerations, 
Jour, Cuen, Met. and Min, Soc. South Africa, vol. 32, 1931, vp. 34-44, 
Discusses nossibility of cyanide treatment of hand-sorted waste rock 

from various Rand nil's. | | 


KinG, CHOIL Ve, and DUBLON, HMILIS, Rate of decomocsition cf xanthic acid. 
too, Ame Chom, Soce, vol, S4, LOGR, 9d), C1i7—-21E6, 

Deconmosition of etiyyl- and metayle-xanthic acids in the vresence of 
acetic acid-sodiusn acetote and enilin.-aniline-hycrociloride buffers was 
fcllowed by. measuring tne increase 1m vapor »ressure above the solutions, 
ine primary. and secondary salt effects are analyzed. The salt effect is 
enorm to complicate previous measurenents, The temperature cocfficient 
is unusually hiy;a, the avern;e value being 6.75 for 10°, 
2IRCHIGR, A. Re, GiLLOW t, J. Ve, sud SCHODOR, W. P. Milling methods and 

cosvs of the Minas de Matahambre, S.A., concentrator, Inf, Circ. 6544, 

sureso of Mines, 1931, 11 o>. | 

Descrives overations at a 1,500-ton flctation plent 6 miles inland from 

santa Lucia, Province of Pinar So uilo, Cuan, As constructed in 1922, it 
was a 600-toi combinca Erenaty @ anc. Slotation plant usin tables saa eae 
matic flotation machines, Tebles were Giscerdsd latsr, and with tho addi- 
tion of new.cells the mill sae » straight flotation plant. <A lime cir- 
cuit wes adonted in 1925, and cyanide was used first in 192°, Tne Mata- 
Lambre ore is orimary chalesoxyrite and oyrite associated with quartzite 
and snale, Crausning is done at tiie mine in gyratorics, cone crusner, and 
rolls, reducins the ore to &/8inch, which is sent by aerial tram to the 
mill, Two-stage griadin; is uscd, the »rimary ball mills being in closed 
circuit with S-mm tromols, end the secondary bell mills oserate with 

rake classifiers. Flotation -raly masses to % vvimary roughers; teilings 
£0 to 4 saconuanry row ners nnd 2 scuvencers; coucentrates go tu two-stage 
cleaners vo the filtex cenprtment; 11 middline products return to the 
head of tne circuit. WPlotation reacsents aro lime, sodium cyanide, pine 
oil, and xantiate, Recovery is °6 erceat from 4,55-percent ore into 

29 ee-—wercent coucentr:tes 
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O45, IAEDEL, JOM B, Milling: methods at the Ealmat mill of the St,Joseph 


‘Lead Co «> Balnat, Sv. Lewrence County, N. Y. Inf, Circ. 6574, Bureau 

oe ALNES g | 1932, PAs lohan 

Tie ore treatec at the Balmat mill. contain is sphalerite, »syrite, and 
galena associated with tremolite and diopside, quartz, aolonice: chlorite, 
mavnetite, Acmatitc, and'talc, Early milling of this cre empjoyed mag- 
netic senvaration methods, but rlotation was introduced in 1926, ‘The 
oresent mill, of 500 tons daily canacity, was olaced in overation in May 


- 1930 and follows the usual three-stage flotation »rocedire, making sepas 


rate concentrates of: lead, Zinc, ana iron, .The comoany exoerimented with 


 four-stage process, using & socalled "insoluble circuit": ahead cf the 


leac. circuit designed to remove talc and mica, This was accomolished in 
& pneumatic mae aek but over-all recoveries were not improved, and the 


‘process’ was discarded, vJnder oresm't onverations tne ore is reduced to 


minus O,3-inch in a jaw crusher,. gyratory crusher, and set of rolls, 
ground to flotation size in a rod mill in closea circuit with a rake 


Clascifier anc. treated in tnree stages of. flotation machines with clean- 


ing and recleaning of the concentrates, . Middlings are not reyzround, 
Lead-cirenit reagents. are thiocarbanilide, | cresylic acid, xanthate, and 
sodium cyanide; in the zinc jcircuit corper . sulphate, sodiun aerofloat, 
Dine oil, lime, and xantinate are useds. and xanthate, cop jer sulpnate, 
sodium sulnhice, and pine-tar oil are used to float nyrite, Recoveries 
are: Lead, 66.9 percent; zinc, 82,2 pereant; and suloiuide iron, 66, 4 
~ercent, on ore esseying 1.62 percent lead, ‘12, O »ercent zinc, and 15,5 
nercent iron, The revort includes Plow Sshoets Sy metallurg ical and cost 
qaues ate 2 | 
“KNAPP, B.A. Ras nf concentration and recovery formulae. Min, Mag. 
(ionden): July 1901, po. 1o16, | - 
The author presents two charts, one based on the ratio-cf-conccntration 
formula and the other cn the recovery formule, . With the aid of these 


- Charts tho operator can read the unknown diréctly, thus saving calcula- 
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tious. 


‘KOZPEL, EDWARD. Flotation of native conver at ireda, Mich, Eng. and 


~ Bin, Jour es vol. 131, 1931, pp. 509-517, oe le 

The Freda mill of the Chamsion Cuppver Co, was remcdcled in 1929, and 
Was converted into a combined gravity.and flotatiou plant using flotation 
to vreat. primary slimes anc reground - table tailings. Rake classifiers 


were installed: in place of hydraulic. machines at tie stanp-mill discnarze3 


and’ about .one half: the. overflow is circulated back to the stamos, reduc- 
ing the now water requirements anc thickening the flotation feed.’ _ Blew 
sheets and descrivtions of tie new equionent are incluéed, | 
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246, KQsb0ER, LUDWIG. Investigation cn the influence of the iron content of 
zinc blendes on their flotability, Mitt. Kaiser. ‘Wilhelm—Inst. 
isenforsche, Dusseldorf, vol. 12, 1930, vp. 343-352, 

Flotation tests were made on blendes in a mechanicall;’ aivaces cell and 
in a sneumatic cell, Each samle of blende was found to give a definite 
DH to the water, regardless of whether the water originally was slightly 
al:aline or acid; the value was lower for blendes of high iron content, 
The maximum recovery was obtained with a vil between 6 and 7, and the 
ovtimum »H appeared lower for high iron content, Very small quantities of 
copper sulniuide speeded the rate of recovery. The quantities of potassium 
cyanide and zinc sulohate necessary to hold down the iron differed widely 
for various cres but bore no simple relation to the iron content. Con- 
clusion: The presence of foreign materials, us well as the pretreatment, 
has more significance than the iron content in affecting floatavility. 


247, KRAUT, MAX. Floatin;s gold on ane Mother lode, Min. and Met., vol. 13, 
1932, ppe 175-176, 
General discussion of the sasiiicatien of flotation in the treatment of 
California zold ores with varticular reference to the function of varicus 
flotation reazents. 


£48, KROZIL, F. Grain-size determination of vowdered adsorbents, I. Kolloid 
otschre, vol, 55, 1931, po. 25-30. 
Sedimentation velocities of water susvensions are determined eonveniaatly 
with a Kohn pinette device. The finer fractions of activated charcoals 
ranged from 0,01 to 0,05 m, waile Silica gel paneee from 0,001 to O,05 mm, 


249, XUTZITER, KARL, Separation of solid and liquid saveenede, Chem, Fabrik, 
L931, op. 225-233, 249-250, 265-266, and 279-281, 
Discusses separation of solids from liquids by settling, filtering, and 
centrifuging and shows several tynes of apnaratus used in eacli method, 


250, LASWOY, FRITZ. Gjeche's Erben entervrise. Eng, and Min, Joure, vol. lv2, 
19Z1, po. 151-153. 
General article on Gieche's oncrations at the Bleischarley lead=zinc mine 
in Uvoer Silesia. Describes the various plants and shows flow sheets of 
the -lead-zinc concentrator, 


col, LAVRENCE, H. M.y and ROCA, &,. Flotation of low-grade phosvhate ores, II, 
| veot. of Investigations 3105, Bureau of Mines, 1931, 9 pp. 

Conditioning of thick vhosphate »nuly with sodium sulphide followed by 
flotaiiion with oleic acid will effect a senarat ion of »nosphate and quartz 
at reazsent costs as low as 10 cents ver ton of material. This is equally 
effective with ; ground - ‘or pena sands - 


202. LAWRIE, H.N. Gold and silver, ilineral Ind,, vol, 40, 1931, po. 269-307, 


Diseueaes world production, economics, legislation, and progress in 
minin; and metallurgy, with extensive bibliographies. 
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LOAVER, EDNUND S, Development of cvyanidation with increasing cormlexity 
oftores, Trans. Electrochem. Soc, (Prepr., 6C), 1921, 6 py. 

Evsataas in of eald was early recognized as an efficient scavenger 
after amalgamation, Durihz; the last decade new chemical methods have been 
introduceé for treatin: more comlex ores by cyanidation. Telluridces of 
precious metals nave becn leacied by bromocyanide, but preliminary roast— 
ing; before cyanidation offors the more certain recovery method, Silver 
ores containing; oxidized manganese minerals usually are refractory to 
cyanide treatment’ and therefore require special vreliminary handling. 

The resence of: each base-nctal mineral in ores complicates the recovery 
of precious metals by cyanicetion, Cyanidation of copper has not been 
yractical. In some cases fistation has aided cyanidation, Removing 


. oxygen from the »regmant solution before precipitating gold has been an 


204. 
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important factor in the extended use of zinc, Aluminum has been used 
successfully instead’ of zinc where cyanide~soluble arsenic and antimony 


formed harnrul combinations with it, Flotation is a serious commetitor 


of cyanidation, Oxidized silver ores usually give the best results by 
cyanidation. role : 


LZAVER, EDMUND S., and WOOLF, J. A. Conper and zinc in cyanidcation 
sulphide-acid precipitation. © idan Bapen 4945 Bureau of Mines, 1931, 
"03 PPe | 
Discusses in-detail the solubility of various copncr and zinc minerals 

in cyanide solutions and describesthe vrocess of using sodium sulphide- 

sulphuric acid in cyanide reg generation. | 


Factors affecting the flotation: of” gold in milling ores, Trans, 

-Electrochen, Soc. (Prepr. 60),-:1931, 17 »pe _ 

The results of this research Warrant the Po iaw ind esac elon lime is 
a depressant for gold during: flotation, The maximum amount of lime per- © 
missible in. the flotation circuit will vary for different ores, but in 
general the optimum vE range is 7 to 10, Any lime in the flotation cir- 
cuit will depress gold if the lime is mrecinitated: with carbon dioxide, 
Therefore, foul air, smoke, or excessive carborf Gioxide snould be pre- 
vented from entering with the air vassing to the flotation cells. Some 
ore pulps are nlaced in a better condition for flotation by the slightly 
acidic condition produced by carbon dioxide in the absence of lime, Sul 
vhidizing agents are needed to aid flotation of oxidized base-metal min- 
erals, Sodium sulnhide-is not. commonly used, and,in general its use re- 
tards the flotation of metallic gold, In certain trmes of highly oxidized 
ares, sodium sulphide may aid by disversing the- slime, which may counter~ 
balance the retarding effect, Adding; cyanide to the flotation circuit 
does not increase thee recovery of the free gold, but in general lowers re~ 
covery by retarding flotation of the minerals containing gold and by 
direct dissolution of part of the gold, Proper conditions of the pulp are 
important in all flotation problems, particularly for the recovery of zold, 


High ratios of concentration are usual witn fold ores, requiring good se~ 
ltctive, action by the flotation reagents, Proper selectivity cannot be 
‘obtained if there is much interference from slime or gangue, kach ore 


presents an ‘individual problem and should be studied to meet each refrac- 
tory feature, Amalgamation is the best method for the recovery of the 
coarse part of the gold in milling ores and should precede flotation or 
cyanidation in the treatment of such OrTeSe 
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26, LAAVER, EDMUND S,., and WOOLF, J. A, Flotation of minor gold in large- 
scele conver concentrators, Am, Inst, Min. Met, Ing, Tech, Pub, 410, 
1931, be De 
Line is an active depressant for free gold during flotation if the alka- 

linity of the solution circuit is oH equals 10 cr above, A reaction of 

oH 7.5 to 10 is best. In the flotation of base-metal ores containing gold 
as a byproduct careful regzulation or lime, avoidim; excess, will increase 
recovery of gold, If pyrite in the ore is crushed fine enough to free the 
gold, most of the nyrite may be depressed by low alkalinity of lime in the 
flotation circuit and a high percentase of the gold floated with the covver 
sulphides, Ores with a low ratio of oyrite to copner sulphide, containing 
under $1.00 in free gold ner ton gave, by control of the flotation eircuit 
assuring low alkalinity, 20 »nercent copper concentrates containing more 
than 90 percent of the copper and more than 80 percent of the geld, Ores 
high in pyrite and lean in copver sulphides and gold as a nominal byproduct 
offer low-grade concentrates, unless the percentage of gold recovery is 
sacrificed, In the flotation of oxidized base=-metal ores in which a sul- 
phidizing reagent is used, sodium sulnhide gives a much higher gold re- 
covery than calciun sulpnice or calcium volysulvhide; calcium salts -de- 
~ress gold, 


207, Laavik, E. S., WOOLF, J. A., and KARCHMER, N, K. Oxygen as an aid in the 
solution of silver by cyanide from various silver minerals, ONS of 
Investigations 3064, Bureau of Wines, 1931, 15 ppe 
Cerargyrite is comoletely soluble in 8 hours in cold cyanide eaiatisine 

Practically all the silver in stetefoldtite is dissolved in 24 hours by 
cold cyanide, Argentite, nolybasite, stephanite, and pyrargyrite are 
slowly soluble-uncer the usual conditions of cyanidation, Their rate of 
solution is increased materially by supolying additional oxygen, Prousite, 
similar in composition, did not show any material increase in extraction 
by use of oxygen, By a preliminary low-temmerature roast, an extreme case 
of oxidation, the resulting calcines yield an extraction cf 90 percent of 
the silver by cyanidation, Tetrehedrite is the most refractory mineral 
tested, Direct cyanidation, even with excess oxygen, gave less than 25 
percent extraction. Preliminary roasting increased this figure, In 
general, oxygen is an aid in treating silver minerals by cyanidation, 
Warm solutions also increase the solution rate. Low-temmerature roasting 
is usually effective, Usually 72 hours or more are required for maximum 
soluticn of silver by cyanidation, 


208, LIPETZ, I. M. E., and RIMSKAYA, &K. I. Physical chemistry of tne flotation 
process,: III, The influence of flotation reagents on selective wetting 
as the piysicochemical characteristic of their collecting power. 
Tzvetnuie Metallui, 1931, op, 990-1003, 

Discusses measurement of collecting ability of various flotation 
reagents by determining wetting characteristics of reagents on paraffin, 
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coo, LIPETZ, I. Me. =., and RISKAYA, M. M. Physicochenical discussion of the 
flotation process and its practical anuvlications. IV. Determination 
of contents ef flotation ngents in aqueous media by means of surface 
tension measurements, Tzvetnuie Metallui, 1931, po. 1437P~1442, 
Discusses use of canillary manometer method of titration for determin~ 
int the concentration of flotation reagents and its arnlication in detere 
mining tie comoosition of mixtures of reagents, 


260. | Surface activity and surface tension as a method of investigation 
| of flotation reagents, Tsvetnuie lietallui, 1921, no, 594~610, 
Reviews various metiods of measuring surface tension and describes 
Revinder apnaratus, Gives results of studies cf sclubilities and com 
positions of flotation reazents, 


c61, LISSMAN, MARCEL A, An analysis of mechanical methods of dust collection. 
| - Chem, and Met. Engey vol, 37, 1930, vp, 630~624, 
‘Mathematical analysis of the principles gnverning the movement of fine 
particles, 


262,.: LIVINGOOD, G. B, The science of ore reduction, Canadian Min, Joure, 
vol, 53, 1932, part I, po. 207212 and 262-263; vart II, poe 295-296; 
part III, oo, 352-355, ) 
General review of the. fundamentals of crushing cescribing jaw and. 
gyratory crushers, rolls, etc, 
263. LOCKE, C. Ke’ enerad. Pee ee Min, and Mets, vol, 13, 1932, ppe 25-27, 
A general review of ore-diessin,; developments during 1931, describing 
new equinment introduced and discussing advances made in the apolication 
of flotation in the treatment of gold ores and noi:metallics, 


264, LOTTERMOSER, A,,; and RUMPELT, HORST, Studies on the flotation of bauxite 
from deposits near Bodaylk (iui) Kolloid=Beinefte, vol, 35, 1932, 
DD e 372-412 , 
Use of or thotolaine, thiocarbanilide, oleic acid, and »ine oil ina 
slightly acid circuit gave onvtimum results in the treatment of bauxite, 
Sodium silicate iimroved results under certain pond ieiouse 


265-6 Low, BELA. Determining results grenuaically. in paesaeuaiet concentration, 
mng, and Min, Jourse, vol, 132, 1931, vp, 524-525, 
Describes a metnod of develoning charts from which concentration data 
may be determined directly without calculations. 


266, LOWRY, ALFRED, All-flotation at Worth Broken Hill (ita) Proc. 
Australasian Inst, Min, Met., 1930, po, 355-377,. 
Describes in detail operations at the North Broken Hill lead-zinc con» 
centrator, including reagents used, metallurgical results, etc, 


267, LUBMAN, N.M. Froth formation and flotation ability of powders in solu» 


tions of surface~active substances, Tzvetnuie Metallui, 1931, ppe 
354—866, 


Detailed study of froth~forming characteristics and flotation ability 
of various reagents under different conditions, 
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<68, MACHILLAN, A. H., and RASH, VORA W. Sish-soeed agitation under pressure, 
Ind, Enz. Chems, vol, 24, no, 9, 1932, np. 1001-1007, 
Describes nigh-speed agitation axvsaratus for use with any conbination of 
gases, liquids, and solids uo to 2009 temerature and SOO atmosnheres 
pressure, : 


269, MADEL, kK. Progress in the reala of ore dressings in recent years, Metall 

Ue UTZ, VOL. 24, 1931, pp. 229-24C, 

Reviews recent develo»nnents in sieve classification, pulverizing, gravity 
aressing, ana flotation, Soecial cases in the anolication of flotation 
considered include the flotation of mixtures of galena. and granite, the 
differential flotation of a lead~zinc ore, flotation of zinc blende, and 
flotation and cyanide extraction of gold ores. Includes photoj:ranhs and 
descrintions of new apparatus. 


270, MAHON, S. A., anc COUNSELMAN, T. B, Washing Eee On ores, Enc, and 
iin, Jour., vol, 130, 1930, Pde Vl9I-S2l. 

Changes made from the original flow sheet avole: (1) Revlacement of 
the "turbos" and tables with bowl classifiers; (2) introduction of 
secondary crusniug ror further Liberation of silica from the coarser 
sizes; and (3) tendency toward the usc of abrasive screeninz on much cf 
the material formerly treated in tie 25—-foot lo. washers, Shows several 
tables, aud flow sneets for the ori;,inal process, for bowl classification 
‘or secondary crushing’ ond using the Dorr wasner, , 


271. MART IN, H. S. Milling methods and costs at the Arthur and Magna concen- 
trators of the Utah Conner Co, Inf, Circ, 6479, Bureau of Mines, 19S], 
Qu DD . 
Describes concentration operations at the Magna and Arthur mills, which 

have a combined daily conacity of more.than 60,000 tons of ore. Reviews 
milling history, beginning; with the orictinal pilot mill at Copverton 
built in 1903, the original Magne mill in’1906, the Arthur mill in 1910, 
with the various changes ena remodelings, including the cdoption of flo- 
tation concentration of slimes in 1914, the-refrinding and flotation of 
gravity tailings in 1920, and the agent ion of straight flotation.in 1926, 
Gives details of old anc new crushing, grinding, and concentrating equio- 
ment, and describes mineralozical character of gres treated, Includes 
Tlow sheets, ssetallurgical and cost data, flotation reagents, etc. 
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McKRUZIE, M. Rey and LANCASTER, H. <, Milling methods at the concen-_ 
trator of ‘the Wilkcr ‘Mining Co., Walcermine, Calif. Inf. Circ, 6555, 
Bureau of Miues, 1902, ll po. ‘ 

The ore treated at this mili contains 12,5 nercent metallic minerals, 
consisting chiefly of magnetite, chalcopyrite, oyrite, pyrrnotite, anda 
chalcocite, The nonopaque minerals are principally quartz, garnet, and 
chlorite, The ore contains 1.687 percent covper, 9.C vercent iron, -79.2 
percent insoluble, aud 9,00 ounce 2 sold and ‘0.833 ounce silver to the ton, 


‘iilling operdtions were begun in 1916, with a 75=ton pilot plant using 


straight flotation, The present mill was placed in oneration in 1923 at 


‘750 tons. capacity, which was increased to 1,700 tons a day in 1929, The 


‘mine ore is zEeduced to minus l=inch by jaw crushers ana rolls in series. 
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Ball mills are in clésed circuit with classifiers and srind the cre to 
flotation oe about le percent plus 48-mesn, a comparatively coarse 
feed, Flotation, both roughing and. cleaning, is done in Callow cells, 
Reagents are lime, pine oil, and ethyl xanthate. Concentrates assay 
24,0 percent copper, and’ recoveriés are! Copper; 91.2 percent; gold, 
62.7. percent: and silvery 76.0 porcent.e The resort gives details on 
equinnent, Hetesturescal and cost data, etCes and a, flow sheet, 


MEISSNER, H. “Dressing. Seo inente with oxysulphidic| copper ores in 
Chuquicamata, Metall.u, Erz, vol, 29, 1952, np. 174-177, | 
A study of various floatation agents including alkaline ethyl and amyl 
xanthatos, sulphides and nolysulonides, The best resuits were obtained 


with sodium eMnros sh 


HCHYER, He Letty of oe solutions in the Rs DTOcess. Metall 

uu. Erzy vol, 23, 1951, pnw» 261-280, 

A, study of the chemical and physical processes in the cyanide extraction 
of ores shows that: the laws of Fick, Nernst, Walden, Stokes and [ohlrausch 
governing diffusion.processes in hydro tel iure teat hetcrgeneous reactions 
are applicable, Whe vractical: consequences of this from the viewpoint of 
purity of solutions, ranidity: of Giffusion, etc.e, are discussed, Increase 
in temperature of the liquor gives an increase in reaction velocity of 
1.5 to-2,.7 percent. per degree, the maximum reaction velocity being 
attained at 80°, Hovever, since varallel secondary reactions must be 
reckoned with, practical considerations have indicated that the temoera- 
ture for soluticn of gold hes an uvover limit of 50 to 5509, Above this, 
very rapid reduction by ferrncyanide and considerable loss by hydrolysis 
occur, The protective alkali concentration should be 0,002 mole of 
sodium hydroxide, With increasing concentration of cyanide the increase 
in extraction is approximately logarithmic, The relation between time 
of treatment and extraction is not linear, for extraction is a function 
cf the cube root of time of treatinent, 
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MILLEN, 2. He, and KIDD, R. Le. Slotation rearents, 1929, Rept. of Investi- 
gations 3112, Bureav. of ilines, 1931, 20 >n. 
Gives tabular summiry of the cousummtion of flotation reagents at plants 
in the United States curinzs 1929, ‘The ores treated are divided into 
classes and the per-ton consumotion of the various reazents is noted, 
Trends in the use of reasents are indicated, Metallurgical results for 
each class of. ore and average screen analysis and alkalinity of the flota- 
tion pulps are included, 


Ore-concentration statistics in 1930. iietallurgical results, flo- 
tation reagents, and bibliozraphy, Mineral Resources of the United 
States, 1930, Buresu of ‘iines, pert I, 1922, po. 749-791, 

Continuation of the above renort. 


Ore-concentration statistics in 1931. Metallurgical results and 
flotation reagents, Mineral Resources of the United States, 1931, 
Bureau of Mines, vart I, 1933, pp. 417-436, 

Continuation of the above renort,. 


MOORE, B. H, Western Australian metallur.y. iin. Moz. (London), July 
19325) DD» 02-55. : 
General discussion of the develonment of flotation as applied to 

Kalgoorlie ores, witn snort descrintions of the Lake View & Star and 

Wiluna mills, both of which use flotation followed by cyanidation of the 

concentrates, The bromocyanide process used at the Boulder Perseverance 

mill is also described, 


MORROW, J.B. The prevaration of coal. Canadian Min, and Met, Bull, 
231, 1931, ppe 836-854, | a 
General outline and Giscussion of coal washing, including sizing, 

mixing, and cleaning, 


WORTENSON, MAGNS, Activation by copper sulnhate in the flotation of 

blende, Tids, Kjemi Bergvesen, vol, 10, 1930, no, 118-119, 

The time required for the activation of blende by copper sulphate solu- 
tion denends on the iron content of the mincral and is longest for blende 
rich in iron (marmatite). ‘The rate of activetion also increases with 
temoerature and with the presence of acid in the liquid. The electrical 
conductivity of blendes varies greatly wita the iron content; a pure, 
iron-free blende from Spyitsvergen showed a resistance of 6 x 10° ohms 
per cubic centimeter, while that of marmatite from Roros containing 15,4 
nercent iron was only & x 107 1 OM» 


Graphical. analysis cf flotation test results, Min, and Met.e, vol, 
12, 1931, peo 296.4 
An ingenious new method of showing gravhically the best conditions for 
maximum return in the conduct of flotation operations, Contours of 
eaui-extraction and equi-concentration are set un from the test data, 
and the area included in tne hizsnest of both sets of contours represents 
the ootimum condition, 
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282, MORTENSON, MAGNE, Investigation of. economic flotation methods for inti~ 
mately coalesced ores, Tids, ijeni Perevesony vol. 11, 1931) pp. 
119-111. | : 
Describes new. crusning~flctation flow sheet, wiic: has been tried on a 
laboratory and semicornmercial scale with zood resvlts in costs of crush- 
ing and extraction, Tne ore is first crushed to such o degree of fineness 
that only part of the mineral to be extracted is present as "full grains", 
the rest as "half grains", Tue crushed product is subjected to a primary 
 flotation,.in .wrick the "full grains" are concentrated to a high-grade 
product, then the "half grains" are.taxen out by a secondary flotation, 
tne product of which is sybjected to new es usains and further treatment, 


23. MOTT, R. C. The Saerritt-Gordon mill, Canadian Kin, sours vol. 5S, 1932, 
poe 101-109,.°  *). 

& detailed AoneHiswion of the new flotation’ mill- of Sherritt Gorden 
Mines (Ltd,) at Sherridon, ,Manitoba, The ore -tree ted-carzies copver and 
zinc but under present operations only the copper is saved. The ore is 
broken to 4 inches in a jaw crusher located undergrovnd and after noisting 
in skins is.redvced tq 1/4-inch in a Symons cone -erusher and rolls, 
Grinding is done in two stages in Hardinge ball mills with rake classifiers. 
Flotation is done in Fahrenvald machines using soda ash, sodium cyanide, 
Zinc. sulphate, thiocarbanilide, ferofloat, cresylic acid, and pine oil, 
Recoveries are 95,07 percent oi the copper, 75 percent of ttie gold, and: 

78 nercent of. the silver. Flow sheets and epee details are given. 


264. MUNRO, A, C., and PEARSE, H. A. Milling methods San esate se the concen— 

trator of the Britannia Mining 2% Smelting Co. (Lti oe Sete . 

B.C. Inf, Circ. 6619, Bureau of Mines, 1932, 24n0.- 

The ore treated at this 7,;090-ton concentrator-consists chiefly of 
chalcopyrite and oyrite, with minor quantities of caalcocite end bornite, 
occurring as replacements in a cnlorite schist derived from quartz- 
diorite porphyry, Tne sulphide minerals are freed from-the hard pangue 
minerals at. 48-mesh but grinding to 200-mesh- is necessary to free the ; 

_ sulphide minerals frou. each other, Ghis condition has resulted in the 
development.of the present flaw sheet whicn requires erinding of the 
entire feed to about 8 percent ‘plus 48 mesh an@.making a bulk float of 
the sulvhide minerals followed by re#rinding of the concentrates to about 
76 percent minus 200-mesh and vreferential flotation of the copper and 
iron minerals into sevaztiate concentrates, Primary slime is removed in| 
the crushing circuit before ball milling and treated in a separate flota- 
tion circuit, Air-lift flotation machines are used throvehout: and flota- 
tion reagents are lime, nine oil, xanthate, and dicresol-dithioonosphate. _ 
About €8 percent of the copner is recovered in concentrates assaying 26,6 -- 
percent copver, The article gives details on metallurgical data, cost 
data, flow eee etce a 1 ae ees a a re 
PALIOW MYNERS, D Le ” Magnetic. Boaeedee tied nataede: ana. cos ta of Witherbes, 
"Sherman & Co., Mineville, Nu. Inf. Cir, 6624, 1932,°27 pp. 
Detailed descripticn of equinment and methods used at mills 4 and 5, 
treating large quantities of magnetite ore, Flow sheets, milling costs, 
metallurgical data, etce, are given, .as'well as a brief history of mag- 
netic concentration methods, 
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NEGDHAM, S.W. The. collection and treatment of washery slurry, Coll. 
Guard., vol, 143, 1931, pp. 2044-2046, 2133-2134, 
Discusses laboratory experiments on ts treatment of coalevashing plant 
slurry, Various organic and inorganic precipitators were tried in an effort 


to increase the settling rate of the slurry, arene it more amenable to 
concentration, 


NELSON, W. I, iiilling methods and costs at the Superior concentrator of 
the Engels Copper Mining Co,, Plumas County, Calif, Inf. Circ, 6550, 
Bureau of Mines, 1932, 22 nv, 

The concentrator has a maximum canacity of 1,500 tons a day and treats 
ore from the Engels and Superior mines, Ore contains chalcovyrite and 
vornite, with very small quantities of vyrite and tetrahedrite, Gangue 
is a hard quartz monzonite, and the ore requires very fine grinding to 
liberate sulphides from ganzue, Two-stage grinding in ball mills and 
tube mills is necessary to prevare the flotation feed, Mechanical Sub A 
machines are used for roughing and Callow pneumatic cells for cleaning 
and scavenging. Flotation reagents are lime, xanthate, fuel oil, and 
two kinds of pine oil, Ore treated assays about 1,54 nercent copper and 
concentrates about 29.18  ercent conper; recovery is 91.54 percent, with 
a ratio of concentration of 19,94 to 1, ‘The revort gives a history of 


‘concentrator overations, details of equinment used, flow sheet, and 


- metallurgical and cost data, 
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NEVETT, RALPH D, Changing over from acid to alkaline circuit in flotation 
practice at the mill of the Zinc Corporation (Ltd.), Broken Hill, New 
South Wales, Australia, Proc, Australasian Inst, Min, and Met,, 1930, 
PYe 343-353, 445-460, | 
Detailed descristion of past and present flotation vractice at a mill 

treating a galena-marmatite ore, Flotation reagents used and metallurgical 

results are given, 


NIEMAN, E. F. Plant and equipment of Harmony Mines. Min. Cons, Joure, 

vol, 17, 1931, pp. 98~101, 115, 

Describes mine and mill of Harmony Mines Co. near Balzer, Idaho, Copper 
ore is treated by flotation in a plant of 200 tons daily caoacity. Flo- 
tation reagents are pine oil and P, & E. oil, Recovery of copver is 
98.91 percent, 


OLDRIGHT, G. lL. Influence of flotation won smelting, Trans, Electro- 
chem, Soc, (Prepr, 60), 1931, 12 vp. 

General effect of flotation woon smelting of copner, zinc, and lead 
ores has been to swoply increasingly richer material and to decrease 
the amount of lower-grade material that has been treated directly. 
Smelting practice has been altered to fit changes in nature of concen~ 
trates received, In general, smaller amounts of worthless gangue are 


"removed by the smelter per unit of metal received,’ &nd the units of 


plants for ‘treating various gangue constituents have been modified 
correspondingly or decreased in number per unit of metal made, These 


changes may be traced back and connected to the removal of various 
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snecific minerals in the flotation cell, 
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291, OLDRIGET, G, Le Treating a complex ore: Data fron ‘exoerimental worl: 
| on ores ‘in the Denver laboratories ‘of the Complex ‘Ores Recovery Co, 
Yecn. Paver 499, Bureau of Mines, 1931, 101 eee 
Detailed review of exjerimental work on ore from the Flin Flon mine 
in northern Manitoba, including roasting, leaching, and electrolysis of 
eran from an ore conta ining Bans copoer, lead, gold, and silver, 


292 , OMmanney G. B. lisecnsamuien and flotation. tests on’ an ore from. the 

| Goudreau-Localsh area, Ontario. pea ees Mines, Mines Branch, 

~Revt,. 720, 1931,’ vo. 94-96, 

‘The ore consisted of pyrite carrying sold (15.52 ounces) and silver 
(1.91 ounces) in a quartz gangue.. Analzamation gives a recovery of about 
‘93 percent of both gold and silver and flotation of 94.2 percent of the 
gold and 86,3 vercent of the silver with 4.0 pounds soda ash, 0.16 pound 
water-gas: tar, 0.3. ound amy} xanthate, and 0,1 pound of pine oil, 


CIS 6 ae - Concentrat ation of copter ore fscene Mines (Ltd.), Coxheath, 
' Nova Scotia, vane Dept. se Wiines Branch, Revt. 720, 1931, 
Dp e 82-83 ee. 


* Massive aise atte with pyrite in a: siliceous gangue analyzed 4,89 to 
5,04 vercent copver, 8.63 to 6.16 percent iron, 8.62 percent. sulvhur, ; 
77,98 to 61,92 nercent insoluble, 04,01 to 0.03 ounce gold, and 0,72 to 

0,52 ounce silver perton,.. Characteristic of flotation results with 
various reagent’ combinations were recoveries of. 94.4 percent copper, 81 
percent: gold, an@ 72,.8-percent silver in concentrates assaying 26,4 per- 
cent copper, 0.04 ounce gold, and 3 44 ounces silver per ton, with 5.0 
pounds soda ashy 0,15 pound cyanide, and 0.1’ pound thiocarbanilide ner 
ton in the ball miil and 0,06 mound Dine oil | ‘per ton in the cell, 


a4, O'MEARA, Re G, Added recovery by hydra aie sizing of fine material in 
| ‘the land=pebble phosnhate district of Florida. Rept. of isis aia 
3139, Bureau of hiines, 1931, 5 vp. ® 
Use of hydraulic classification At cone plant, resulted in an ihcréase 
of 15 nercent in phosvhate recovery, At another vlant similar equipment 
raised the grade of the concentrates due to rejection of clay. Hydraulic 
classifiers in use at three slants have increased the a ee uY production 
a vhosshate about 81,000 tons, en . 
r=) > Hyeeaulte classification 1 raises vhosyhatée washery efficiency. 
‘Eng. and Min,’ Joura,: vole 132, 1931, voy 529-530, | 
ea ere hydraulic classifiers and includes: flow sheets and ooeratings 
esults at ee planta. : 


296, O! MEARA , Re Gey aa PAMPLIN, he We. Selective oiling and table concentra- 
tion of shosphatic ‘sands in tie land—pebble district of Florida, Repts. 
of Investigations 3195, Bureau of Mines, 1932, 6 ppe 
The separation of. the phosshatit grains fromthe quartz sand denends on 

selective oiling of the raw phosphatic sands with 1; to 2 pounds soap and 
4 to 5 vounds fuel oil. per ton of feed before table “concentration. The 
~losphate grains agilomerate (quartz is unaffected) and are concentrated 
by tabling to give a high recovery in a high-grade product. Similar 
tabling without oiling gave low recoveries in low-grade concentrates. 
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O'HMARA, R. G., GOW, ALUTXANDER M,, and SCHRENK, W. T. Compendium on 

limes in Gyarometal lucy ana flotation, Inf. Circ. 6453, Bureau of 
mines, 1951, 54 pn, 

Reviews the characteristics, euniete: prevaras ion, and uses of lime in 
aydromnetallurgy and flotation, with warticular reference to the behavior 
of minerals in flotation oulps mace alttaline by adding lime, The many 
functions of lime arz discussed, including its action in neutralizing 
free acids, impartin. alkalinity, disversing slime, coating sulvhide 
minerals, etc. 


OPPENHEUSER, JULIUS, Ore crushin: ana sintering olant of the Neunkircher 
Iron Vanicsis’ Stahl u, Hisen, vol, ol, 1951, oo. 1165-1167, ° 
Describes a crushing slant witli a capacity. of pCO tons minetfte per hour 
anc a Dwigat-Lloyd sintering »Dand 2 meters wide with a suction surface of 
49 square meters and‘a capacity of 38 to 46 tons per hour, Gives nower- 
ae figures for both yarts of the plant. 


OSTWALD, WoLr ANG, The pneeey of flotation, ‘Kolloid Ztschr., vol. 58, 
19352, pd. 179-183, 
‘The simmlest connection between ives onases ‘of flotation »rocesses is 
a boundary ede rather ‘than a layer. The sizmlest case of flotation 
snould ve a linear flotation. Film flotation utjlises diphilic collectors, 
such as oleic acid, which is‘used in large amount, Linear flotation 
utilizes.trivhilic collectors in smill amounts and forming; monomolecular 
films, Trivhilic collectors contain (1) a group with affinity for metal, 
(2) a hydrovhilic grovm, an@ (%) a casillary achive grouno. Examoles are 
xanthates (S:C(CR) (SMe), in which S revresents group 1, Sie group 2, 
and OR grow 3), mercantans, or tneir alkali-metal derivatives and the 
Aerofloats, Ethyldixanthosen fails as a reazent, not vecavse of insolu- 
bility, but because of the absence otf a hydronnilic group, Carbanilide 
and tniourea, altnougn highly adsorbed by ores, lack cavillary active 
grows. Cavillary active grows seldom vo hisnuer than the hentyl on 
account of the insolubility of reazents with longer ,chains. 
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PALLASCH, R, A, Milling methods at the Midvale concentrator of the U. S,. 
smelting, Refining &@ Mining Coes iWidvale, Utah, ° Inf. Oirc, 6492, 
Bureau of Mines, 1931, 17 vo, 

The original milling olant at Midvale was a 90-ton gravity-concentration 
unit erected in 1905, Additions to the plant raised its canacity to 405 
tons by 1915, Jigs and tables were used to make lead concentrates and 
zinc concentrates, and the »,yrite was removed from the dried+zinc product 
by Huff electrostatic machines, The present straight flotation plant was 
placed in operation in 1926, treatinzs 750 tons a day, Addition of a 
sixth grinding mill raised the capacity to its present rate of 1,000 tonfs 
a day. Ore treated at the vlant consists of crude lead-zinc ore from the 
U. S. and Lark mines at Bingham and smaller quantities of custom ores from 


several properties, U. S&S. crude ore constitutes the major part of the 


feed and consists of galena, pyrite, and spyhalerite (marmatitic), closely 
associated with quartzite, linestone, porphyry, and talc. Under present 
operations the ore is reduced to avout # inch in gyratory and roll 


crushers,’ ground to flotation size in two stages usimz rod,mills followed 


by ball mills (all grinding mills being in closed circuit with sviral 


classifiers), and treated in Minerals Separation Sub A type cells, making 
three concentrates (galena, sphalerite, and pyrite) in the order named, 


- Flotation reagents used are sodium sulphite, zinc sulphate, xanthate, 
coal-tar creosote, and cresylic acid in the lead circuit; conper sulphate, 


_vine oil, coal-tar creosote, xanthate, and hardwood creosote in the zinc 


Ol. 
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circuit; and sodium sulnnide in the pyrite circuit, Flotation tailings 
are passed over vilot tables, The renort gives flow sheets, metallurgical 
and cost data, ‘etc, | 


PARSONS, C. S, Advances made in recent years in the metallurgy of gold 
including tmpvoved processes and equipment, Canadian Dept. Mines, Mines 
Branch, hem. Ser, 47, ‘1931, 8 Pps 


____s Concéntration of lead-zinc ore from Geneva, Ontario. . Canadian 

Dept. Mines, Mines Branch, Rept. 720, 1931, po. 42-47, 

The ore consists of siliceous gangue containing galena, sphalerite and 
pyrite witn low values in gold and silver, It analyzes 3,44 percent lead 
and 9,41 »ercent zinc, Excellent results were obtained by rlotation,. 

The grace of the concentrates can be varied between wide limits without 
affecting recoveries of lead anc zinc, Gold and silver recoveries fall 
as the grade of the lead concentrates is raised, Details of tests are 
given, 


Concentration of the low-zrade banded iron ore from Kaministikwia, 

Ontario, Canadian Dept. Mines, Mines Branch, Rept. 720, 1931, 

Pde 2942, | 

The ore consisted of bands of jasner and hematite (19 vercent), mixed 
with magnetite (24,36 percent) , and analyzed 31,0 percent iron and 52,42 
percent silica, Magnetic cobbing will not vroduce a marketable grade of 
iron ore, Gravity concentration on jigs and tables eae concentrates 
containing more than 50 percent iron but high‘in silica (25.73 percent), 
Its physical pronerties are good. 
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« PARSONS, C. S,. Exoerimental tests on gold-conver ore. from the Green- 


Stabell mine. Canadian Devt, Mines, Mine Branch, Rept, 720, 1931, 

DV» 116-127 

Tne ore containing vyrite, pyrrhotite, and chalcopyrite in quartz 
analyzed 0,50 percent cooper, 6,80 percent iron, 79.68 percent silica, 
0.38 ounce gold, and 0.19 ounce silver per ton, Fine grinding,is essen- 
tial; the finer the grinding the higher the gold recovery. Neither 
straight flotation nor amalgamation recovers enough gold, Amalgamation 
followed by flotation gives the best recoveries (80 to 87 nercent) and 
the highest ratio of concentration (21 to 28 into 1), From 92 to 98 per— 
cent of the copper is recovered, —_ 


The metallurgy of gold, Canadian Min, Jour., vol. 52, 1931, | 

op, 621-624, 

Reviews development of the cyanide process and discusses the seplication 
of combined flotation-cyanidation processes in treating gold ores, 


The treatment of gold ores from the Zpglish Brook area, Rice Lake 
district, Manitoba, Canadian noes Kiines, iiines Branch, Rept. 724, 1932, 
WD e 164-169, 

A siliceous ore containing a sat anount of sulvhide and zold, princi- 
pally native, from three claims, assaying 0,81, 0.77, and 0,28 ounce of 
gold per ton, gave recoveries of 71.6, 92,2 and 67.9 percent by amalgama- 
tion, Cyanidation recovered 96,3, 96,1, and 96,5 percent, with normal 
consummtion of reagents, Flotation concentrates carried 70.7, 85.1,,and 
71,8 percent of the gold... Amalgamation, followed by flotation recovered 
97.67, 93.4% and 92.9 percent, Cyanidation of these concentrates gave 92- 
bercent BECOVEEY, vue normal ' eo nema v eon of reagents, 


PARSONS, C, Si and ANDERSOY, A. K. | Bxperinental peeve on cicoie ore from 
the perrier mine, Nelson, -British Columbia, Canadian Devt, Mines, 
Mines Branch, Rept, 720, 1921, po, 53-58, 

The ore was of quartz carrying sulphides of lead, zinc, and iron and 
O.2<9 ounce gold and 0,43 to 0,51 ounce silver per bon, The highest re- 
coveries (gold 91,3 percent, silver 91.9 nercent, lead 9%.5 percent, and 
zinc 73,9 percent) were obtained by flotation, Details of other tests 
using amalgamation, cyanidation, and table concentration are given, 


Some problems in the control of the flotation nrocess, Canadian 
Chem, and Met.,.vol. 15, 1931, op, 222-223, 
States some resylts obtained by the adding reagents or a combination of 
reagents or by variations in plant operation, Flotation is a surface- 


‘reaction phenomenon, and the theory of interfacial tension is discussed, 


Plant-scale flotation york showed a lower »ercentage recovery than 
laboratory-scale, »robably because of oxidation effects. If enough oxygen 
is present in the water in tne ball mill. to commlete the oxidation of the 
salts produced ta.a more or less stable form, a fast-floating condition 
will result; if not, partly oxidized salts are left in the pulp to inter- 
fere with the flotation, By vlacing a conditioning tank and increasing 
the time of contact before flotation, less cyanide can be used and a more 
selective condition obtained between the flotation of the cooper and iron 


or Zinc, Water imourities sometimes have an important bearing on flotation, 
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309, PARSONS, C.S., ‘and ANDURSON, A. X. The concentration of cooner-tin or 


from tne Snowflake Mining Co., Albert Canyon, 3,itish Colimbia, 

Canadian Dent, finer, Hines Branch, Rept. 720, 1931, >p,. 101-114, 

An ore of alternate’ bands of carbonacecus slates S, avertz, drite, and 
stemnite analyzed U AG nercent copper, 4.30 nercent tin, ¢2.7é percent 
lead, 3.25 percent zinc, 15.3 percent iren, and, 3a.elc ounces silver per 
ton. High recoveries (copser 98 mercent, tin 98 percent, and:silver 95 
nercent) were made with any cf the sesaing flotation reagents, Lime is 
qatrimentsl. Scda ash and cyanide are use& to depress the pyrite. The 
grade of the concentrate after one cleaning is 23 nercent’ copner, 19 per- 


cent tin, 12 Eee lead, and 125 ounces silver per vous . 
310, PARSOUS, 0, S,, and CCDARD, J. S. Zxperimontal eet owe from the 
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hicMillan Gold Mines (Ltd.), Mongzowin Townsnin, Sucbury district, Ontario. 

Canadian Teot, Mines, Kincs Branch, Rept, 720, 1951, po. 43-53. | 

The ore contains pyrite, »yrrhotite, arsenopyritey and:a-smal1l quantity 
of chnlconyribe in a siliccous gangue,’ It analyzes 10.25 percent iron, _ 
ee ee 87 nercent arsenic, 0,.C4 sercent copner, 75,17 _. 
percent insoluble, 9.50 eunce gold, and 0,08 ounce silver per ton. a 
Gyanidation- extracted o4 ta 9%. vercent of thé gold, with reagent co neunto— 
tion of 1,5 pounds cyanide and 4 pounds ‘Lime ‘per tou, Flotation follewéd 
by tabling recovered 97,1 ‘nercent of tthe gold, Cyanidation of the cou- 
centratea gave a8 to 97 6 poreent of the gold. 


. a 3g t 
Bon 
otation tests | Ol conmner ore eon YoGinn clains, Baldwin Townshin, 
Sudbury district,’ Ontario. | Canadian Dent, Mines, Mines Branch, Rent » 
72), “OSL, Pe 99-101, 
A Ml iceous ere containing chalennyrite, pyrite, uae analyzed 
2.72 percent conver, 4.30 percent, iron, 0.10 percent zinc, and 0,Cl ounce 
gold per ton, Recoverios .f 95,7 to 98.6 nercént of tne copner were ob= 
tated in eoncenyrEMee i Lis 80 to 21,50 percent conncer, 


PARSONS, OC. S., and WALFORD, D. S.- shave souecey of silver from the tail- 
ings of the Castle<Trethewey mill at Bestet, Ontario, Canadiar Dept. 
Hines, Mines Branch, Rept. 720, 1931, vo. 66-09, 

The tailings assayed 4,50 ounces silver ner ton, A high recovery (90 

percent) can be mace easily at a‘reay;ent cost of 10 cents .per ton, A 

high-yrade cencentrate was not ee: in Ree guall-seale tests. 


PARSOUS, C. S., ALDHBSON, A. Key. and: GODARD, Je S, The recovery of gold 
from the ore of the Malartic Mines (Ltd. , Anos, Quebec, Canadian Dept. 
Mines,, lines Branch, Root. 720, 1971, Dds 86+93., 

Flotation of a siliceous ore containing 0.25 to 0.29 ounce gold per ton 
gives a recovery of 77,5 sercent of.:-thée gold, _ When preceded by amalgama- 
tion a 90.4—~percent recovery, is mada,. but there is the @isadvantage that 
21.4 percent of the geld is in the pyriti¢ ‘coacentratas. , Cyanidation 
gave recoverics ef 93,8 percent at minus 48-mesh and 95.5 percent at minus 


100-mesh in a small-scale test and 96.2 percent o a large-scale test. 
BE tN are : z 
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PARSOUS, C. S., GODARD, J. 8., and ANDERSON, A. XK. The investigation of 
the recovery of gold ard silver in the ore of. the Howey Gold Mines (Ltd.). 
Canadian Dept, fines, Mines Branch, Rept, 720, 1931, pp. 1729. 
The ore consisted of quartz and oorohyry containing 2.68 ‘percent iron, 


-0,04 vercent zinc, 0,03 percent lead, 9.71 ovnce gold, and 0,32 ounce 


silver ver ton, With minus 43-mesh nuly, 96 vercent of the sold and 84 
percent of the silver can be obtained with 24 hours agitation in a solu- 
tion of 2,45 pounds cyanide ver ton, with a consumtion of 0.10 to 0,30 
pound per ton of ore, In 48 hours 97.2 percent of the sold and 84 vercent. 
of the silver are recovered, Flotation (28 percent »lus 48—mesh) recovers 
80 percent of the ~ola and 81 nercent of the silver in a vroduct assaying 
6.15 ounces gold a and 3e47 ounces silver, Tabdling ana flotation at minus 
40O-mesh yields a product assaying 8,06 ounces gold and 2,90 ounces silver 


. per ton and containin;; 95,4 vercent of the ,old and SO vercent of the. 
Silver. Cyanidation of the coicentrates for 72 nours yields 94 nercent of 


315, 


316, 


the gold and 78 percent of the silver, with a cyanide consumotion of 5,8 
pounds per .ton of concentrate or O,oc pound ver ton of table feed, 


PARSOWS , C. Ses WAIXER, on Bey and ASDERSOI, A. Ke. ‘ne concentration of 
copnerenicre of tne Falconbridge iickel Mines (Ltd.), Garson, Ontario, 

Canadian, Dent. Mines, fines Branch, Rept. 724, 1932, no. 29-44, 

An ore of sulvhides of coover, nickel, and ino in a basic gangue assay~- 
ing 1,11 percent copper ana 2,26 sercont nickel was jigged, concentrated 
on a Butchart table, concentrated on a Plato table, and fleatcd,. Gravity 
concentration gave little improvement, Grinding with 4.0 sounds soda ash 
per ton of ore, flotation of conver with 0.04 pound cresylic acid followed 
by flotation with 0.20 »vound Aiserican Cyanamic Reagent No. 404 or 0.2 
pound Wo, 2235 plus 0,20 ».o1nd cresylic acid gave recoveries of 99 percent 
of the copper and 9& nercent of the niciccl,. 


PARSOUS, K.P. We. Milling »vractice at the Central mine, Broken Will, New 
South Wales, Proc, Australasian Inst, Min, and Liet,, vol, 82, 1931, 
ppe 23-56. . 
Detailed descrivtion of millin,; operations at a olant treating a galena- 
marnatite ore containing 14,5 »ercent lead and 14,5 nercent zinc, 


' Oxidized-lead minerals (8 percent of total lead) qause losses, The flo- 
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tation rearents used, metallurzsical results, anc. flow sheets are included, 


PEDDRICK, C. He, JR. Hapnetic sexaration nurifies feldspar, Eng, and Min, 
Joure, vol. 150, 1950, on. 615-614, 
Describes feldspar concentration at the plant of the Tennessee Minerals 
Products Corporation, Synruce Pine, UW. C. 


PETAR, ALICE V, lMolyvdenum, ZBcon, Paper 15, Bureau of Mines, 1932, 38 vv. 

Discusses proverties, uses, occurrence, mining, milling and manufacturing 
methods, foreign and domestic vroduction, markets, etce, for molybdenum; 
includes extensive bibliogracshy, 


PETERSEU, W, Recent flotation orocedures, Kolloid-Ztschr., vol. 08, 1932, 
PPe 249-255, 
Reviews natents coverins reconstructed oils, denressors, activators, dif- 
ferential flotation, and nonmetallic flotation, 


- 69 ~ 
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- POPERSEN, W. Hesent procedures in ‘flotation,’ Molloid-Ztschr., vol. 58y 


1932, pp. lel-l25, 


Reviews patents covering Flotation reazents. *) | tbe 


i 


PEVERSEN, | We, and GERGOR, F, ‘The’ clarification of coal-washer. slimes. 

Gluckauf, vol, 68, 1932, po. 621-650, eR ee = 

AGdition of a iectea lites was ineffective. Protective colloids, par— 
ticularly tnose of vegetable origin, ; creatly hastened settling. Swollen 
potato starch, 100 grams per cubic meter OF Sao is an examile of an 
effective nolleia for the purpose, 

PISTERS , a Ae Je The flotation of coal Stu Ges ee ee vol, 
leet Gi 1931,. Ops b20-327 « 
The amount and ash concentration of ‘foam saeee ina eseGial ig! de- 


Signed apparatus by the addition of various agents’ to a coal fines-red 


clay mixture in water have been determined, Of many agents tested, good 
flotation was obtained with phenols, alpha-nanhthylamine, pyridine, 
thiocarbanilide, tar oils, turoentine, petroleum, alcchol, mineral oils, 


' and oils easily emulsified as turpentine ‘or cutting oils, -Decrease.in, 


surface tension is believed responsible for the action of alcohols; 


reagents such as glycérol,’ sodium silicate, and alkalies, which increase 
.; surface tension, repress foaming. Increase in molecular weignts in alco- 


‘hols is. acgoumanied by increase in flotation power, Viscous oils have 


- very little effect because. of the yoor covering of the varticles,.. 
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and spigots and driven by an eccentric. 


Colloidal solutions, such as sabonin and starches, have no effect.: Addi- 
ei of -electrolytes, alkalies excepted, had little effect on the famine 

agent, Particle size and concentration of the poocne to be eee are 
very important, : 


PLAXSIN, I. N., and ZiURLOV, N.L, Cor of gold and silver from 
erapiitic and nong sranhitic waste. Tzvetnuie lietallui, 1931, ss 
PDe 1156-1179, mt ; 

Discusses in detail various methods of recovering eold‘and silver from 
graphitic wastes with partieular reference to cyanidation, 


POUCELET, 3. F, The Vibro~settler., Canadian Min, Jour,, vol, 53, 1932, 


De 302-304, 
| Describes a V-shaped gravity~concentration device Sauer vee vaffles 


t. ? 


‘ies ; 
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» PRICE, G. S. Milling methods and costs at the Page concentrator of the 


Federal Mining & Smelting Co., Kellogz, Icahno,. Inf. Circ, 6590, 

Bureau of Mines, 1932, 6 op, 

The Page concentrator is a straight flotation lant, nlaced in operation 
in 1926, treating lead—zinc ore intimately associated with wyrite, quartz, 
siderite, and calcite, The capacity of the mill was increased to 300 
tons a day in 1928, A jaw crusher, cone crusher, and a set of rolls are 
used to reduce the ore to about 3. inch, Ball mills and raxe~ and drag- 
tyne classifiers grind the ore to flotation size in two stages, Iifinerals 
Senaration machines are used as rougziers and Forrester machines as cleaners 
in both the lead and zinc circuits. Flotation reagents are: Lead circuit— 
zinc sulphate, Aerofloat, and cresylic acid; zinc circuit--copper sulphate, 
xanthate, pine oil, and Barrett no. 4. Recoveries are 91.5 nercent of 
the lead, 88.9 percent of the silver, and 35,1 vercent of the zinc in 
lead concentrates assaying 70.8 nercent lead; and 535 percent of the zinc 
in 51.3 percent zinc concentrates from ore assaying 10,95 vercent lead, 
2.79 nercent zinc, and 4,22 ounces silver. Includes flow sheets, mill 
equinment, metallurgical and cost data, etc. 


PROBERT, ALAN. Standardized sieving methods. Eng, and ijin. Joure, vol. 
131, 1931, PDe 311-312, 
Describes a: Sieving procedure designed to ;ive uniform, accurate results 
and allowing rapid manipulation, The material is wet-screened on a 200- 


“mesh sieve, the parts are dried and weighed, and the oversize is screened 
'on a mechanical shaker in the usual manner, Fach sieve is then screened 


Separately to an end voint (1 gram of undersize in 1 minute). The results 


| are more reliable than ordinary nest ‘sieving, 


327.6 


328 » 


quieren, Ge Dress ing gold ores in Rumania, Metall u. Erz, vol. 29, 
1932, pde 168-174, See also Canadian ilin, Jour., vol, 53, pp. 531-536, 
General review of gold 1 milling in Rumania, with descrintions and flow 

sheets of three plants, 


RALSTON, OLIVER C., and BARKER, LYLE MH. Flocculation and froth quality in 
flotation. Trans. Electrochem, Soc. (Presr. 60), 1931, 7 pp. 

Discusses results of a study of the flocculating effect of various col- 
lecting reagents in the treatment of »vyritic copner ore from Jerome, Ariz, 
The conclusions are: (a) The modern soluble-collecting reagents vary 
between causing the two extremes of “underflocculation"® and "overfloccula- 
tion of the minerals that nass into the froth, other pulp conditions being 
constant; (b) by avororriate admixture of collectors of opposite types . 
the degree of flocculation of the minerals entering the froth can be con- 
trolled; and finally (c) by such regulation of the mineral flocculation 
the ohysical characteristics of the froth can be controlled to the end 


that improved metallurgical results are achieved. Underflocculated froths 


look dirty and are voluminous, voorly mineralized, and less selective; 
overflocculateda froths loo brilliant and metallic, are overburdened with 


mineral, and are flat, shallow, and too tough to flow by their own weight 
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or*to be razed off easily. 
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RAMSAY, G. C,. The action of cyanide on gold, Chem, Eng, anc iin. Rev., 
VOL. o4, 1952, pp. 236=207, 
Various gold—cyanide ecuations are shown, and the »notensial diffeoreace 
in tie solution-ox gold is cetermined ‘by a notentiometer, calomel ceil, 
anc gold electrode, The effect of virious suuctunces, cuch as oxygen, on 


the potential cifZeronce is astermined and tas conclusion is that oxysen 


330. 
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snowla aid in the solution 2 gold in cyanide BOueunoo ae 
RAAD, B. K, Cyvanidation: «an cisvor: -cal note, Canadien Ghai and ifet., 
Vol. e. 16, 1932, De ole3l, ‘ a , 
“iiie feo lGre of ‘salt treatment is seimess out, the Macdrthur-Forrest 
process ovtlined, anc tue rise in ey coco prodacyron aoe 


ROAD, HENBERT N, Milling and cyaniding prectice at TecltHushes Gold 


Mines (Ltd.). Canadian Min, Joure, Vols 52, 1931, 21. O39+E46, 

Describes in detail mitlinz at a 1,000-ton plant at iirizland Leke, > 
Ontario, giving an historical reviow of ‘developments, Flow sheets are 
given, and the’mill equinment, cyanide Apaaemutons cod many mebvellurzical 


details art? discussed, 8 | , he : 


REDINGTON, JCIN. iilling methods and costs of the Caen Mines (Ltd. de 
Sciumaclicr, Ontario, Inf . Cire. 6541, Bureau of Wines, 1901,°5 poe ° ” 
Considers operations at the 5004ton ariel. cyanidation wilt, 


Schumacher, Ontario, treating $6.00 gold ore in which the gold is associ- 


ated closely with minor quantities of-sulohide minerals im a quartz and 
schist ganoue. A gyratory crusher and two sets of rolls ere used to re- 
duce the ore to about 3; inch, Tube inills, in close’ circuit with rake 
classifiers grinding in-cyanide solution, orenere the .vlo for agitation, 
After two stages of agitation the pulp flows to a bowl classifier, whicn 
removes coarse sand and returns it to the tube mills This finishing 
clessifier has-a decided eoncentrating action on.the “sulpnida wminerals,>. 
providing additional grinding andi much lone. cyanide contact,. Thick- 
eners and two-stage filtration cormlete tne ouly-handling.equinment, ‘ne 

usual clarifying, precinitating, and refining equinment is »rovided, 
RS=DER, E. C. liilling methods.and costs at the Hillside uenenev ee Mines, 

Rosiclare, Ill, .Inf,.Civc. 6621, 1932, 20 pn. 

Describes ji; and table concentration of an ore containing fluorite, 


 .calcite,. limestone, sandstone, chert, and a little galena,. HMaricetable 


concentrates of fluorspar aud galena are made, Senuration by. gravity 


methods is difficult ave to the slisht Gifference in snecific gravity of 
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fluorite and calcite, and careful sizing of Jig and taole feed is 
Necessary | 


RICHARDS, ROPERT H., and LOCK, CHARLES 3, Prosress in ore dressing anc 
coal prenaration in 1920. Mineral Ind., vol. ‘39, 1959, po. 671-725, 
Detailed review of.ore-dressins developments during oe ineluding 

discussions of new equinment and DEOCES ees 


Sensvexs in-ore dressing and coal ‘prevaration in 1961, Mineral 


Inde, vol, 40, 1931, mo. 613-675, 
Similar review for 1981, 


a gle 
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RICEARDSOD, A. Ce, anc GANDNUD, 5B. W. .: Revtreatmentof Sayreton jig mid- 
Glings on coalewashins tables, Ropt. of Investigations $101, Bureau * 
of fines, 1931, 6 rp. 

The Sayreton midalings contsin ensuh low-esh coal to warrant ‘re-troat- 
ment. Virtually all is foand is. mt piel fine: than 2/16 inch, which. is 
ideally suited for tatlin:, A test reduced the minus 3/ 16-inch jiz 
middlings containing 21,5 .ercont ash to %.5 oercent a with a recovery 
of 73,8 sercent,. Sulphur was reducec from 1,90 to 0.72% percent, 


RICHARDSON, A. Coy COD, 0. Dey end ASTHOMY, HL L. Wesnability studies 

of the Brookwood tea at tne Warrior Viow mine, Tuscaloosa, Ala, Rept. 

of Irvestizations S17), Bweau of Hines, 1952, 14 vn, 

It is difficult to seduce tne ash below 2 vrercent. Crushing the 3inch 
to inch coal to vass 3/1G-inch would make sossible an egditional ash 
reductidn of avout 1 percent, | 


ROACH, A. C,. ilagmetie concentration. Ganadian Min, Jour., vol. Se, 1931, 
m9, 0O1l-555, 
Discusses anplication of maznetic concentration in tres x.ting Sudbury 
conper=nicicel ores, The process may oc eo lica ag a scalping operation 


preceding table «r flotation corcentration. 


ROSTINSON, PERTRASD,. The Crsnada sold mine, Cnnadian Min. soars vol, 53, 
LBL, oa BUD? . ) © Se 
Describes loU-ton biancet-concentration mill treeting g12 to $15 sold 
ore from the Granada mine near RNouyn, Quebec, The olant was originally 
cesizned as an amalgamation plant, but fouling of the = .tes necessitated 
the ecoption of pea eu eis t- 


? 


3 | 
YPOLLER, PAUL S$. Sevaration ana size Gistribution of microscopic narticles,. 

An air analysis for finc “OWES ¢ Heels Pener 490, Burear of MINES, 
"1951, 46 p>. | ; 

Discuss2s Acv2loosent cf on aQoparetus usin; air for exact separation 
of particle sizes in fine newders, Gives resuits of tests, 

é qe ; . i 
RCTHELIUS, EMIS? , Sne iron losses in magnetic sesoration qT. 

Fern citorets Anne, vol, 116, 1952, oo, 1-19, 

Considers metnllargicel losses at four mil’s using rametic senarators 
and gravity-concentration eq-i-ment, 


nOWE; R. CG. Grindin; Bucsinvhem felcsoar, Canadian Min, Jour,s, vol, dc, 


1951, poe 613-615, | a 
so Gescribes eee mlant of the Canadian Flint & Spar 
- Citic 2 2 3 


_. The new mill of Aldermac Mines (Ltd.). Canacian ifin, Jour., vol, 

53, 1903S, Dde 1E9-loo, 

Decco flotation plant near Noranda eS a massive vyrite-chal- 
covyrite ore assaying 40 nercent iren and 2 nercent covoer,. Soaa ashy, 
cyanids, taiocarben lide, - sine oil, and xantnuate are used to male 25- 
oercent conser concentrates recoverin; 90 nercent of the copner, Water- 


fas tar and xanthate are used in the pyrite circuit to make iron concen- 
trates, The quantity of cyanice used is the :ost imoortant milling factor, 
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RUTH, B. F,, MOWTOLNA, 2. E., and MONTILLON, G. H. Comments unon recent 
developments in the theory of filtration, Ind. Eng. Chem,, vol. 23, 
L931, ppe 850-801, 

Equations, based on Poiseuille's law, of general anplicability for fil- 
tration at constant »iessuré and at constant rate were derived from ex— 
perimental data, Filtration tests were made on Sil-0-Cel, calcium car- 
bonate, calcium sulonate, ferric hydroxide, and lead chromate, with 
cotten clotn and tionel-metal cloth and Filtros-—nlate filter septums, Yor 
slightly cowmressible material the constant-rate method was superior to 


_ the constent-pressure or constant-resistance methods, - 
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SCOTT, MATTHEY, The .treatnent of Hollinger precivitate.to produce fine 
gold, Canadian Min, Met. Bull, 228, 1931, pp. 466-476, See ajso Bull, 
Inst, Min, Met., vol, 318, 1931, 10 pn. ge 
Describes refining of pola and silver at the io inedy mill. . The zince 

dust precivitate is treated first in hydrochloric acid and then in sul- 

phuric acid befcre the gold is melted into bars, : 


SCOTT, We. G Slime-leaching volant-.at Insviration, Arizona lin, Jour., 
vol. 14, 1931, pp. 7-ll. . « 
Discusses removal of primary slime Gran die main leaching—lant feed and 
treatment of the slime by flotation and acid leaching at the plants of 
the: Inspiration Consolidated Copper Cogs Inspiration, Ariz. Higher ccopver 
recoveries and inmmroved pucreyeeee at the main plant have resulted from 
this: change. | = | 


Score, W. P. Milling methods and sian treatnent equipment (at Alaska 
Juneau). Eng, and Min, Jour., vol. 133, 1932, po. 475-482. 
Describes operations at the Alaska Juneau mill, wnicn treats 11,000 to 
13,000 tons of gold ore a day. Significant features are stage crushing, 
with two stages: of hand sorting, which climinates as waste about 45 per— 


cent of the total feed, use of concentrating tables in three stages, and 
flotation of only a minor a of wae: total feed, 


SHEPARD, O. C. Bubble attachment in tiotavions Min, and Met., vol, 13, 
1932, ‘ope 282-283 « 
Mathematical analysis of bubble attachment to mineral particles, in 
which an equation is established by which the force of attachment can be 
measured. This force is an exact measure of floatability. 


SIEDLER, PHILIPP., Xanthates as collectors, Metall u. Erz, vol, 28, 1931, 
. DPe 425-429 , ; _ 

Studies mechanism of ‘action of xanthates in flotation, The collecting 
action is due to adsorption of tne xanthate ion itself, rather than to 
coalescence of the products of hydrolysis, 
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500, SISDLER, PHILIPP, MOSLLER, A., and REDDSHASE, TH, The theory of flotation. 

Kolloid—Ztschr., vol. 60, 1932, vp. 318-324, . 

Tie Ostwala theory coes not agree with experimental facts. Photomicro- 
granns show that galena surfaces are in contact with the gas bubble-liquid 
interface and that the yarticles do not extend into the bubble, Ethyl- 
dixanthnogen and thiocarvanilide are effective reagents when added in alka- 
line solution, Their lack of effect in ordinary .flotation is due to in- 
solubility and not to the adsence of one of Ostvald's triphilic groups. 
Collectors must have 2 grouos, a metallonnhilic and an aerovhilic, | 


Jol, SMITH, E. H. Cyanication of a coover-—sold ore, Canadian Chem, and Met., 

vol, 15, 1951, po, 40-46, 

The function of Lime in cyanidation of gold ores is attracting much ,--. 
attention, Lime and alxalinity have no solvent action of the precious 
metals but enter into numerous reactions occurring in the process, A 
pyritic ore ground in lime solution yields calcium sulnhide anda calcium 
sulphite, and gangue constituents consume a certain amount of lime, Each 
mineral in an ore removes lime from the mill solution in an amount that 
depends onthe lime present, and this amount is specific for each mineral, 
Lime decomposes the zinc cyanide or double cvanide formed in the precipi- 
tation processes, 


302. SMITH, E, S, ROWILLY. The sold devosits of Nova Scotia: The cause of un- 

profitable sparabions and the remedy. Canadian =e and Met. Bulls c40 , 

1932, po. 3508-316, 

Only 50 percent of the gold’ esaieut of Nova Scotia. ore is eeeaverea by 
amalgamation; the balance is in sulphides, Analyses of concentrates of 
tailings from 20 mills (after extraction of free gold) show 21 to 40 per- 
cent metallic arsenic and $10 to $60 of sold, <A flow sheet is suggested, 


393, SOMER, OSKAR. Flotation of xaolin. A stuay of the flotation of oxidized 
minerals. Metall u. Erz, vol, 29, 1932, pope 26>-268, 
Discusses eEreoe: ‘and indirect flotation of oxidized minerals, | 


304. Nonmetallic mineral flotation. Eng, and Hin. Joure, VOl, 133, 1932, 

po. 568-569, 

Considers flotation of iaolin from quartz and mica, No selective wetting 
could be accomolisned, but with all minerals wetted with sodiun silicate 
selective coagulation of the kaolin could be effected by using aluminum 
chloride, — 


300. STHE, C. O. Amalganating and cyanidinz on Siscoe Island, Quebec, Eng, 
and Min, Jour., vol, 133, 1932, po, 319-322, 
Describes 180—ton mill treating 201d ore from the property of Siscoe 
Gold Mines (Ltd.), on Siscoe Island, Quebec, A small hydraulic classifier 
on the ball mill discharze recovers about 78 percent of the gold, and 
blankets recover 7 vercent additional, Cyanidation recovers 13 percent of 
the total gold, Over-all recovery is about 98 percent on $15,45 ore. 
Mill flow sheet is included, 
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-606, STZIN, OTTO... Calculation’ of metal yield in ore-dressing processes.:: iletall 
Ue Era, vol. Du, LUSl, “TD « 140~143, , 
Discusses ra2thods of ereceuane yielcs in the varions ore~dressing ro 

cesses, 7 | 


3o7, SLROUP, Re J. Hale Picher's control milling plant, Enz, and Min, Jour,, 
Vol, 133, 1902, mo, 209-252 
Construction was svarted i ASSRL 1952 of a 3,600- -ton centz cally located 
milling vlant by the Fale Picher Miring & Smelting Co. to treat zinc and 
lead-zine ore fron 18 srevertics in Cklehoma and 6 in Lansas. Proposed 
flow sheet’ is included, a 


303, SULLIVAW, JOHN D. Chemistry of peace bernite. Tech, Paver 486, Bureau 
of Mines, 1951, 20 po, : 
Bornite can be leached with ee aaete: ‘The rate of solution was 

virtually independent of the strength of solvent if enough reagent was 
present, «as rercic salts reduce current efficiency and necessitate higher 
current densities in electrolytic orecinitation it is desirable to keep 

pn their concentretions.as low as vossible, If the ferric iron remained con- 

_ stant the rate of solution was indevendent of acid strongth (0.25 to-10 
percent), The rate for 10—- to 28-mech particles was virtually identical 
with that for 100- to 200-mesh mineral, Smaller material was attacked 
only slightly:more rapidly and lerger material only slightly more slowly. 
Jemperature had.a marxed effect. lLeached particles retained practically 
their original form, The final particle was composed of sulphur .and in- 
soluble materinl, Sulvhuric acid and air will attack bornite more: slowly 
than ferric sulphate, Ferric chloride was more effective than ferric 
sulnpnate, : 

399 6 ; Shantaeiy ef leaching covellite, Tech, Pacer 437, Bureau of Mines, 
1931, 18 op. me oe oe eo, 
Covellite can ve leached with ferric sulphate, Tne rate of solution was 

virtually the same for minus 100- plus 200-mesn cevellite in solutions 
containing 1 and 2 oercent of ferric iron as fer minus 10- plus 28-mesh 
material, ‘The rate was practically independent of acid strength for the . 
first 8 CAY Sy wnen the ferric iron concentration remained constant at l 
percent, Sulphuric acid th the presence of air attacked covellite at 
about half the rate of ferric sulvhate, Increased temperature increased 
the solution rate markedly, Artificial covellite preduced by loaching 
chalcocite dissolved at a much faster rate than natural covellite,. 
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Inf, Circ, 6405, Evrdéau of Mines, LS1, 12 3, 

.dmough solution cannot enter a reo at one time to Cissclve the copper 
Minerals completely wiless the cooner content is very low, Frequent re- 

ewals of solution and ue time are required. In hean lencnines with 
oxidized ores the slowres tcp is probably vencval of the soluble salts, 
If the copoer sxists as maee (chaleo x yrite excented) avout 20 days 
will be required for comolote Cissolution of the coywer, Tne rate of 
Cissolution of any cosnex mineral by a viven solvent cannot be chanzed 
markedly, -Disnlacin; aizx in heans with sulyhur dioxide from waste smelter 
gases increnses the rate of solution venetration, Finer crusning or re- 


= 


circulation. of solutions (if containins some free acid) sneeds extraction, 


J 


SULLIVAN, JouN D. Factors involved in the heey leacnings of mpoer ores, 


SULLIVAN, JOINT D,, and BAYAND, K. O. Extraction of soluble copper fron 
cres in leaching by nercolation, jept, of Investigations 3073, Bureau 
of. Uines,.1931, 42 po. : 
The nhysical nature of the rock, its »norosit:, the dezree of kaoliniza~ 

tion and sericitization, and the anownt of natural slime determine the 

emount of solution thet will be retained and ass airficulty that will be 
found in washing cut the soluble salts. The rate of removal of soluble 
copnver decreased wita incresses in the amount of slime »resent and in- 
creased only slivhtly with temoerature, Wet charging of the ore into the 
vat was advantareous, In washing, the cycles of subnersence and draining 
showld be as close to each other as »ossible, consistent with fairly 
thorough: mixin; of the cooper sulnhate in the wash solution and thorough 

Grainins of the solution, The conner sulphate concentration wes greater. 

at. tne bottom than at the top of the ore colwm, Circulating the solu- 

tions increased exvraction rates, Piston-dis»lacement washing removed 
conper more ranicly than batch washing, but a greater volume of wash 
solution wes required, Downward and voward percolation of wash solutions 
gave virtually identical extraction rates, Less copper sulnhate was 
preciovitated in.the ore when the Lapregnatiny: solutions were acidic, 

SULLIVAN, JOiti D., and OLDRIGHT, G,. L, Leaching oxidized conper ores: 
Bifect .of strengtn of-acic in-leacninzs solvent, Rept. of Investiga- 
tions 3106, Burcau of Mines, 1931, 9 nD, 

Gives results or test leachin; of Ajo und Si iverbeld oxidized copper 
ores, Increasing acid strenzth of solvent increases solution rate but 
not in provortion, Acid coaswantion increases with lime and nigher con- 
centration, : ‘ 
SULLIVAT, Join De, anda 0st BoA, &. 0. Factors governing the entry of 

Shiu teas into ores durin; leaching. Il, Tech, Paper 498, Bureau of 

Mines, 1931, 25 op. 

Solutions penetrate into siiall—pore or capillary glass tubes more 
rapidly wien tne tubes are filled with sulphur dioxide than with air, 
Replacing the air in the voids within »ieces of Warren unweatnered ore 
with sulohur dioxide increesed the rate of solution oenetration, 
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364, SULLIVAN, JOM D., and TOME, a. 2s Agglomeration and leacking of slimes 


and other: finely divided ores, Bull, 329, SJurenu of Mines, 1931, 60 
horere | . a. : ‘ 


Coorver in eocecnbuater peuiives can. be recovered by peeionerat ing ‘the 
ore end leachin;z by the opghdrainage trickle method, Coarse material 
must be adde’. to the sand and slimes to act as nucleus unon which the 
fine material can Duild, Avout 10 percent moisture is necessary, Solu- 
tions percolated freely throuzh agglomerated ore containing up to 39 per- 
cent minus 200-mesh material, with 90 vercent extraction of acid-soluble 
—copner aud 86 oercent of total conper when the ratio of oxidized to sul-— 

phide conver was avproximately 1 to 1. By recirculation, cooper concen-— 
_ tration was built uo to 61 srams per liter. Experiments were conducted 
“on all scales us to 12 tons, | - : | 
365. _—=_ssi‘ésédL@eaCHRAHZ™ ccomverY ores: Aevantages of wet cnarging. Rept. of 
—_ investigations 3050, Bureau of ifines, 1931, 26 ppe : 
| Cn marging the ore into the leaching vat in the wet condition increa 
extraction of comer, Virtually identical extraction Was obtained by 
upward and downward vercolatjon wien the solutions were not Bent imap aely 
circulated. In the latter case, extraction was greater on downward »ser- 
collation, Virtually idential extraction resulted from flood and trickle 
leaching when the cre was wet-cnarged, With dryv-—charged ore extraction 
was greater from plus 10%-mesh ore than from unsized material containing 
fines; there was no Oy erence when the ore Was, wet~—charged. 


N 


366, SUNIER, ARDUUR AL, and WINER, LAW G. Solubility of zold in mercury. 
TII,. Jour, Ain, Chem, Soc., vol, 53, 193],.00. 1714-1721, 
. Results of about SO) determinations of the solubility of gold in mer- 
cury at Pen ae penetne from £00 to 300°. | 


357, SWAINSON, S. G. ’ prowress ° in flotation and equinment. Eng. and Min 
Jouce, vol, 151, 1931, pn. 69-71, | 
A general revicw of Gevelopments in flotation. Discusses flotation of 
manganese, ohosshate rock, fluorsnar, barite, coal, bauxite, mica, ¢cal~ 
cite, kaolinite, feldspar, lead carbonate, native copper, & zold and 
Silver ores, ana sulpide os pe Da sriei ‘ly summarizes new jevelaoneate in 
flotation eniilowent, — a te B ann 


368, SWAINSOW, S, G., and ANDERSON, A. =, The promoter activity of alixyl 
xonthates, Trans, Slectzocnei, Soc, (Prepr, 69), 1931, 12 pp. | 
Alicyl xontnates ie been orevared from a munber of normal, iso-, and 
secondary alcohols’ containing 2 ta 7 carbon atoms, Tne relative promoter 
activity of these xantnates has been determined by flotation tests on 
_ typical conver and ‘lead ores, : The promoter activity’ attains a maximum 
at 4 to 5 carbon atoms in ie alcohol, -The promoter activity of tne 
branched~chain-alcohol xazthates: is greater than that of the’ correspond- 
ing streicht-cuain-alconol xanthates... . 
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TAGGERT, ARTIUR F, Mineral flotation, Jour, Phys. Cheme, vol. 36, 1932, 
Dpe 150-153,’ | | 
Detailed theoretical consiceration of flotation reactions, Basic prin- 
ciples are explained and flotation processes divided into two grows, (1) 


bupblé-coluum o“oeesses and (2) puln-body nrocesses, giving exumles of 


eac. class, 


he functions of variovs reagents, such as frothers and col- 
lectors, are 


ihe 

ciscussed in detail, 

TAMAKUWA, ZAKOSHI, Some surface-chemical studies contributing to the 
theory of flotation, Proc, World Enz. Cong., Tokyo, 1929, vol. 25, 
1951, pp, 395-410, 

Ascertains intimate relationsiuip between coagulation and flotation by 
yarallel exmeriaents of flotation and change of settling velocity. 

solid particles which are amenable to flotation cannot be floated until 

the film of oleic acid around them reaches about 2 molecules in tiicimess,. 

Ar electrolyts of a complicated molecular form, such as a double salt, is 

very destructive, and tnat of a sirmle one has no influence, A norsible 

mechanism of flotation is cescribed, 


TAKADA, MINORU. Size of flotation feed and floatahility cf minerals, 

Proc. World Sit. Conte, Toiyo, 1929, vol. dd, 1931, pp, 330—-394, 
Discusses e*fect of grain size on flotation and oresents a formala for 
determining; the maximum grain size of a floatable mineral varticle, Treats 

efrect of mineral nan GHeees 


tALUUD, D. Le seehadien of the flotation process, .Physik. Ztschr. 

i ahd vol. 1, 1932, DDe 603-628, 

Briefly reviews subject, including mechanical “sti renj-th of adsorbea films 
ox various decrees of ‘saturation, formation of the flotation arch, the 
role vlayed by the. isoelectric voint in making a selection between two 
tycoes of particles, and the effect of cinematogranhic study of the 
mecaanis: of rusture of bubble films. both'protected and unvrotected by 
adsorbed films of soas. Includes mathematical and experimental stucy of 
carrying caonacit; of adsorbed films, The exnerimental results are nich 
nisner than the ounces This additional strengtn is explained by 
the formetion of a flotation arch made uo of froth and the solid »varticles 
floated uoon it, 


TALMUD, D. Le, and SUXHOVOLSKAGA, S.D. Stability of primary foan. 
Ztsch., Shai is Cheme, Abt. A, vol, 154, 1931, vp. 277-308, 
Iusolucte films of surface-active suostances stabilize primary foam, 

prior to tne rormation of c saturated adsorntion layer.. Such foams, 

anc. also those of so’utions containing dissolved caoillary-active sub- 
stances, snow lyoplilic properties toward electrolytes, Whe stability 


orf primary pout toes in electrolyte solutions increases with tne con- 


centration of surface-inactive electrolyte, The action of evaporation 
on stabilit: wes examined, A theory of foam stability is »nroposed,. 
Stability measurements were carried out on many comvinations of suo- 
stences e 


POG es 


Google 


376. 


SIC, 


378.6 


6784 


TERUFER, G. Operatiag practice in the copver-flotation plant of Minas do 


he 


Valle do Vouga, Portugal, Metall u, Erz, vol, £8, 195], pp, 125-128, 
Describes snenabions at flotation nlant treating copner-—zinciron ore.. 


5. greeny M. Re Cyanices in metallurgy. Trans, Electrochem, Soc. | 


(Prepr, 60), 1931, 11 pp. ; 

Reviews status of the nroduction and metallurgical uses of cyanides, 
showing that tnousands of tons of this commodity are used annually in 
electroplating metals, extrocting gold and silver from ores, and case- 
hardening ferrous materials. Discusses advantages and disadvantages of 
cyanides in detail, ientious some nroblems on which research is reeded,. 
The data given refer to the United States in particular, 


THURLOW, J. R. A research on location and constitution of residual gold 
after cyaniding. Jour. Chem, Mst. and Min, Soc, South Africe, vol. 322, 
1932, vp, S1l-Be2, sy . | 
After litensive recyanidation of current cyanide-plant tailings most 

of the goid revAining in the final residues was found to be associated 

with the nyvite, largely in the coarser sizes. Selective grinding to 

eO00-mesh wold improve extraction, ° A : | 


TRAILL, Re J, The separation of cooper from molybdcenun ‘in molybdéenite 
sencenteabes by hydrometallurgi'cal methods, ‘Canadian Dent, ia 
Mines Branch, Rept. 720, 1931, pp. 186-187, 
ies ore acta chalconyrite and molybdenite in a siliceous gangue 

saying “.6 percent conver and 2,8 »nercent molybdenum gave a recovery 

“e 72 percent of the molybdenum by flotation in 50—percent mol Ocenun., 

concentrates carrying 3 ‘to 5 vercent copper and 93 percent of the copper 

in 2o=-percent copver concentrates. Roasting the motybdenum concentrates 
with excess sulnhur in a nonoxidizing atmospinere, followed by leaching 

with ferric chlcride, gave 85-vercent copper extraction and left 0,5 

percent copoer with the molybdenite. Roasting at various temperatures 

and leaching with soda and other solvents gave unsatisfactory results 
because of the sulphates formed from the allaline carths, which pre- 

Cipitate with tne molybdenun as calcium sulvhaté when lime is added to 

the solution to precinitate the calcium molybdate, Removal cf the 

alkali earths with hydrochloric acid beforé roasting gave molybdenum 
recoveries of 80 to 99 percent and copper returns of 90 percent. Costs 
are nies : 


TRAILL, Rei 0 es McCLELLAND, We ree and ° JOUNS TON, Je D. Preliminary tests 
on treatment of titaniferous magnetite from Mine Centre for recovery 
of iron, titanium, and vanadium, Canadian Devt. Mines, Mfines Branch, 
Rept, 720, 1931, pp. 178-185, 

Detailed results of sipon mental work on ore containing iron, titanium, 


and vanadivm, Concentration followed by metallization and leaching with 
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ferric chloride recovered most of the iron, Vanadium is recovered from 
the residue by roasting and alkali leaching. Titanium can be recovered 
by the sulphate process. 
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TRUSCOT?, S.J., anc. SULIAN, H. L, Final revort,of, I. is. He representa- 
tives on the sieves and screen committee of the British. Snvineering 
Standards Association, ball, Inst, Min, and Met., vol. 3ll, 1930, 9 pp. 
Tie proposed Tine testinz sieves are based on a ratio of the fourth 

root o> 2 between linear anerture wcasurenents of consecutive sieves, 

The American and. ».roposed British sieves will be essentially identical 

as to eperture bit not as to mesn Lecense of the difference in American 

and British wire £0.30. 


TUCKER, L. Be, and SWANSON, S. 0. Develooments in flotation-cyanidation,. 

Eng. and Min, Jour., vol, 133, 1932, o, 618-620, 

Abstract of Technical Paner 29, American Cyanamid Co, Reviews develon- 
ment of flotation in the treatment of gold oves is given, Gold ores are 
dividec into 6 gromms, ana 15 combinations of processes are listed for 
the treatment of gold ores. Tie growins imortence of flotation— 
cyanidation is ».ointed out, citin;; oneratin;s exarmles, Discusses reacents, 
equinment, and. conditions, 


TURNER, G. W. BASTOWN, The Ashanti Goldfields Corporation, Min, Mag. 
(London), vol. 46, 1932, De "5294837 
History and descristion of vresent operetions at the Ashanti property 
in Gold Coast Colony, Africa, The milling vlant treats 100,000 to 142,000 
tons of gold ore yearly by roastinzs and cyanidation, The presence of 
granhite and golc-bearing arsenic minerals necessitates fine dry grinding 
and careful roastia;, Gives flow sheets and metallurgical data, 


382, TURNER, J. R. Progress at the Jack Waite, Arizona Min, Jour., vol, 14, 


1931, De 42, 

A brief description of the new 500—-ton flotation mill at the Jack Waite 
mine, Shoshone County, Idano, Includes flow sieets and description of 
the equinnent used, 


3336: ‘The Jack Waite Mine, Min, Con. Joure, vol, 17, 19351, vp. 671-673, 


5846 


Describes mining and milling at oroverty in northern Idano, 


UNGER, F.A,, EWING, S. =. T., and WILLEY, J. L. Daggafontein Mines, 

parts Iand II, Min. Maz. (London), 1952, po. 265-279, 

Detailed article on history, geology, development, mining methods, and 
treatment plant of Dazgefontein Mines (Ltd.), operating a large property 
on the Far Kast Rend, The plant treats 50,000 tons of gald ore a month 
by all-slime cyanidation, using three-stage tube~-mill grinding in closed 
circuit with bowl classifiers, Flow sheets and metallurgical data ara 
given, | 


5. URAZOV, G. G., and ROMANOV, M, M,. Hycrometallurgical treatment of Ural 
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nickel ores. ‘zvetnuie Metallui, vol, ©, 1930, np. 1156-1144, 
Describes a vrocess of recovering nickel from oxidized ores by using 
sulphur dioxide (ss or solution) in the presence of ferreus sulphate, 
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VANDERBURG, Wii. O. Methods and costs of concentrating tungsten ores at 

_Atolia, San pernayeine ountys Calif. . Inf, Oirc, 6552, Bureau of ifines, 

1931, 12 -po,. - 

Tne Atolia Mining: Coy eens! two milling plants, one cf 500 tons 
daily capacity treating tungsten gravels from placeremining operations 
and the other of 100 tons capacity treating sciueelite cre from lode-mine 
operations, 3oti nlants emloy jig and table concentration, followed by 
drying and magnetic senaration to remove magnetite, Concentrates are 
sacied fer shinment. Placer gravels are broken to 2 inches in a dis- 
integrating trommel and -fed to Harz jigs, Jig concentrates are finished; 
the hutch »vroduct is passed over tables to clean it and dried and treated 
in the Vetl:erill machine, Lode-mine ore is reduced to 1/4-inch in a jaw 
crusher and cone cavers and treatec. in re jigs, the jig hutch product 
Beene Deen | 


Methods And costs of concentrating scheelite ore at the Silver Dike 

mill, Minerz1 County, Nev. Inf, Circ. ee paecen of Mines, eee 

12 DD. | 

Describes ,ravity eonecneration! of a tungsten ore‘at a 45-ton mill near 
Mina, Nev, The ore averages about 1 percent scheelite, and the gangue is 
chiefly quartz, Tne ore is crushed in two-stages by jaw crushers and in 
three stages in rolls, sized by hydraulic classifiers, and treated on__ 
tables, . Table middlings are returned to the roll circuit, and tie con- 
centrates are dried, roasted, and treated by magnetic senaration to remove 
iron, The finished concentrates, assay ing 65 to 70 percent tungsten 
,trioxide,.are sacked for shipment, Recovery. averg‘es about 80 percent. 
Experimental work (Rolla, Mo.) indicated that fine grinding and flotation 


would recover 90 to 96 percent of the tungsten, using pine oil, oleic adic, 


sodium oleate, sodium carbonate, and sodium silicite as reagents, 


liilling methods at the Hughesville concentrator of the 5t,. Joseph. 

Lead -Co es ‘dugaesvitle, tdnt . Inf, Circ, 6447, Bureau of liines, 1931, 

15 vd. _ | 

The Hughesville mill, a straight flotation plant. of 490 tons canacity, 
was built in 1920 to treat ‘ore’ containing Galena, spnalerite (marmatitic), 
and pyrite, with a little chalcopyrite, occurring | in an altered syenite 
and rhyolite GANTUE » The: ore is crusned to about 4 s~inch in jaw and cone 
crushers at the mine and trbnsported about 2 miles” in an aerial tramway 
to the mill, Grinding is done in rod mills in closed circuit. with rake 
classifiers, Tahrenwald flotation ‘machines are used as.roughers in ‘both 
the:-lead and zinc circuits, and St, Joe cleaners and scavengers are also 
used in both circuits, Lead-circuit reagents are soda ash, cyanide, sodium 
sulphite, cresylic acid, and xanthate., In the zine circuit lime, copper | 
sulphate, pine oil, and xanthate are added, Ore treated in 1929 averaged 
6.21 percent lead, 5,0] percent Zinc, and 9 409 ounces silver, Lead con— 
centrates averaged 61,06 »ercent lead, 5. 71 percent zinc, and 50,19 ounces 
silver, a recovery of 95.46 percent of the lead. ‘Zinc concentrates 
averaged 1,17 vercent lead, 51.20 percent zinc, and 30,86 ounces silver, 
a recovery o2 82.76 percent of the zinc, The report gives flow sieets, 
metallurgical and cost data, etc. | 
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VARY, RONALD A, Amalgamation vractice at Porcupine United Gold Mines — 
(Ltd. ), Timnins, Ontario. Inf, Circ. 6433, Bureau of Mines, 1931, 5 pp. 
(See also Eng, and Min, Jour,, vol. 131, 1931, pe 463). 

A short paver describing crushing, grinding, amalgamating, and blanket 
concentration at a mill treating 25 tons of gold ore a day. The paper is 
designed to show wnat may be expected in costs at a small mill treating 
ore from a imine in the development stage. Total milling costs are $1,85. 


VENDENSKY, D. N., and DUSCHAK, L. H. Starch in the flotation of gold ores. 
“Eng « and Hin. Jours, vol. 153, 1932, ppe 354-335, 
Describes use of soluble starch as a depressant for clay and tale in 
the flotation of gold ores. True solublé starch is necessary, and a 
method of prenaration is given. Starch also will depress gold and sul- 
phides, and copper sulphate is used as a selective activator, Recoveries 
were about the same, but tne grade of concentrates was greatly improved. 


Soluble starch may find application in the flotation treatment of other 
ores, 


VON COLLANI, G,| Gold in the State of Minas Geraes, Brazil, its occur- 
rence and recovery, ietall u, Erz, vol, 28, 1931, pp. 523-528, 
Discusses geology and metallurgy of the gold deposits in Minas GATaese 


VON SCHON, RICHARD, Fictation of graphite, HWetall u. Erz, vol, 29, 1932, 
ppe 131-182, | 
Amorphous earthy graphite cannot be concentrated by flotation, but the 


crystalline variety is easily floated, Methods are described, 
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WaLkKuR, G. 3, Concentraticn tests on ore ‘samole from Sudbury Offsete 
(Léa! ), Levacix, Ontario. Canadian De»t. Mines, Mines Branch, Rept. 724, 
1932, ppe 44-50, 

A norite gangue with.chalconyrite and pyrrhotite and assaying 0.78 per~ 


cent. copper, 2.43 percent nic-el, 26,10 percent sulphur, and 24,21 percent 


iron wes concentrated by ‘various iaethods, Tabling, followed by flotation, 
gave ‘no marked improvement, Flotation, fol towed by tabling, gave high re=- 
coveries of values in low-grade concentrates, Flotation in a circuit made 
alkaline with soda ash did not produce high-grade concentrates, Use of 

lime gave hisn-prade concentretes with fair recovery, Cyanide partly de~ 


pressed nicxel and tended to retard copnoer flotation if excessive amounts 


394. 
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were used, Nickel-iron flotation could be effected by the use; of sodium 
sulphide, conser sulnhate, or svlphuric acid, A powerful promoting 
reagent, sich cas xantuate or sezgent NOg S2c, must be used, 


ictation tests on ore samzle from Amulet Mines (Ltd.), Rain, 

Quebec. Canadian Devt, Mines, Mines Branch, Rept, 724, 1932, 

DDe 94~101, 

Cormlex ore of chalcovyrite, svhalerite, and pyrite assaying 3.95 per- 
cent conper and 20,52 percent zinc was treated by flotation, Use of 
Reagent no, cJ1 in conjunction with thiocarbanilide will effect higher re- 
covery of copver consistent with concentrate srade than the combination 
of tniocarvanilide and xanthate, Increased amounts of Aerofloat no. 25 
resulted in lower zinc tailings,. Sodium Aevofloat effected production of 
tne highest-grade zinc concentrates, an averaze of 56,63 percent zinc, 
Reagent no, 200 gave Bigher-grade zinc concentrates than xanthate, 
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395. WALKER, G. B. Flotation tests on ore sammle fron’Denison Copver Hines 


397. 
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(Ltd.), Worthington, Ontario, Canadian Dept. Panes Wines Sranch, Revt. 

724, 1932, vr. B0-54, 2 - - re . | 

Cha leooyr ite-nyrrhot ite-nsrite ore assaying 1, 27 percent copper, 215 

ercent uickely and 5.73 percent sulnhur was treated by flotation, Ina 
circuit made allaline with soda ash, bulk coover-nickel concentrates can 
be obtained with cresylic aci@s Hizh recovery of conver is indicated. 
Tne addition of 0410 pound per ton of Aerofloat no, 25 increases recovery 
of copper and nickel in a lowsresrede product. For the flotation of a 
nickel-iron preduct, a water-soluble promoting azent-:mist be used, Ina 


‘lime circuit comner ccncemrates cf much higher grade can be produced, 


-The use of cyanide in cor.juzction with lime has resulted in the most 
marked sevaration obtcined, After the niccel-beariing pyrrhotite has been 


ro 


depressed by lime and cyanide it is most difficult to float, — 


396.7.’ Flotation tests on ore sammle from Sherritt-Gordon Mines (Lta.), 


Sherriaon, Menitoba, Caredian Dept, Mines, Mines Branch, Rept, 724, 
1952, pp. 15-24, | 
An ore. assaying 2,53 nercent copper (chalcopyrite)y 4.93 percent zinc 
(sphalerite), %8.65 percent iren, 21,50 percent insoluble, 0.01 cunce 


- gold, and 0.c1 ounce silver per ton gave copper recoveries by flotation 


of 90 to 94 percent in le to 15 percent rougnuer concentrates, depending 
on the reagent used, Flotation-of the spuelerite ina high-crade concen- 
trate presents considerable difficulty beccuse of the. BB eh oaToevl ne 
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WALLSOH, H. EB. iodern x etiEs in coal cleaning. Fuel Econe, vole V9 
1932;-np. 379-504, Port Il, Tz ough washers: The “sheolaveur washer, 
DPpe 431-455; part III. Jiz washers: Hwaboldt’ and: Baum typesy 
ppe 485-489, | | . elt a 


The theory of coal cleaming.- Fuel Econs; vol, 7, 1932, pp. 211-217, 
Discusses occurrence of asi: in coal and its influence on the combus— 
tion of,coal, Gives method of constructing "washability" curves, and 
reviews laws rezulating the motion of ae in ueuene Points out 
PEBCRECEY oo eee frem these laws. : 


*e 
@ 


WARK, TAN Weg. clectrostatic exnolanation of the nhenonernon of ehOb ah Lon. 
Nature, vel, 129, 1922, pn, 833, 
he potential of the,surface decreases, -even cues tne dmieiontie so 
dilute that its character is lost, If this means a'transition to true 
solution, aasorntion from solution maj be eccomoanied by a decrease in 
the potential of the surface, and negative.ions may be adsorbed,. not- 
positive ions, as stated by inmienski, : | 
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400. sre TAN W. The physical chenistry of flotation, TYANS Electrachen, 
. (Prepr. 61), 1932, 3 vo. 
bee attention shoulc be said to the.study of the contact between mineral 

and air, Data so far published ace very confusing, Tne driving force of 
the displacement of water froa the surface cannot be cxpressed in terms of 
"heat of wetting” alone. With enhelerite, experiments support the view 
that the function of cyanide is to prevent activation of, or tn deactivate, 
the snhalerite, ‘There is a very decided divergence between pentization and 
floatability in cyanide solutions of high concentration, There appears to 
be a definite connection between flocculation and flotation, but whether 
the phenomena are mutually interdenendent or whether each depends won 
some more fundamentel variable is yet to be decided, Experiments indicate 
that air does not displace water from the surfeces of the heavy metal sul- 
ohide minerals unless they are modified by some reagent, 


401, WARK, IAN W., and COX, ALWYI B, Principles of flotation: An experimental 
study of the cffect of xanthates on contact anzles at mineral surfaces, 

Tech, Pub, 451, Am, Inst, Min, and Met, Ens., 1952, 48 pp, 

Detailed preliminary report of a special investigation int» the funda- 
mental principles of flotation, Describes imoroved apparatus far measur- 
ing the contact angle between mineral and air dubble and discusses 
effcct of various xanthates on this angle with various minerals, 


402 « WARTENWEI LER, #. A review of deaeration of cynnide solution, Jour. Chem, 
Met, and Min, Soc. South Africa, vol, 3, 1932, vp. 216-218, 
A general discussion of the need and methods of deaerating cyanide solu- 
tions, 


4050 _. The use of a composite grinding load in tube milling oan the 
Witwatersrand. Jour, Chem, Met, and Min, Soc, South Africa, vol. 32, 
1932, po. 262-2872, 
Considers the use of mixed steel balls and ore pebbles (about 1 or 2) 
in tube—mill vrinding.,- Power conswmtion is higher’, but capacities and 
grinding are better resulting in higher extractions, No incrense in total 
costs was noted in a survey of three mills, 


404, WARTMAN, FRANK S. Flotation beste: on converter slag, Rent. af Investiga~ 
tions 3968, Bureau of Mines, 1931, 7 pvp. 
‘Flotation of ground converter slag containing 3 vercent copper yielded 
99 percent of the copper in 35 nercent conceitrates,. Reagents used were 
pine oil, amyl xanthate, sulphuric acid, and P, BE, oil, 


405, WEIS, J. H. Granular and ground feldsnar with a uniformly law iron con- 
tent. Jour, Am, Coram, Soc., vol. 14, 1931, >». 413-418, 


‘Discusses use of induction BBE evec sevarators for removing iren from 
ras feldspar. | 
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WELSCH, 0°D. Chemical activity: the cause of flotation? ‘Eng. and Min, 
re vol, 133, 1932, pp. 529-532¢ oe 
Discusses the theory of flotation, suggest ing dial chemical reactions 
at the surface of mineral particles generate the gases whitch causé 
buoyancy, The air dissolved in the pulp is not enovgh to raise the 
particles, and that introduced: into the cell aids only in bumping the 
particles to the froth. 
WHEELER, AROHER E., and nAciz, Hee ie ernen hydrometallurzical operations, 
Eng. and Min, JOUF oy vol. 153, 1932, poe 143~144, 
Reviews operations at the Katanga leaching plant during a period of low 
copper prices, indicating ability of the process as to capacity y extraction, 
acid and nOvee consumption, | and over-all costs, 


WHITE, H. A. The absorption of gold in tube mills, Jour, Chem. Met. and 

Min. Soc,° South Africe., vol, 31, 1930, pp» 161-171; vol, 32, 1931, - 

Pde 294-298, 

Though concentration upon the surfaces of pebbles: and Louie linings is a 
real effect, it does not account for more than a minor portion of ‘the 
total.gold locked up in the mill, The remainder is held in the numerous 
Joints in the linings, between the lining and the shell and other crevices, 


409. WHITE, H, M, The Chamion no mine. Min. Mag. (London) vol. 47, 1932, 


410. 


pp e 73-82 ¢ e ® 

Describes in detail history, geology, development, mer methods, and 
treatment plant at the Champion Reef property in the Kolar district, State 
of Mysore, Igdia, The ore is treatcd by a combination of blanket tabling 
and all—-slimc cyanidation recovering 98 percent of the gold. The stamp- 
mill blan'‘zets recover 44 percent, tibe-mill blankets 54 percent, and, © 


 cyanidation 20 percent. Includes flow sheets and descriptions of equipment, 


WHITTENAU, E.,- and CRAMER, W, B, Milling methods and costs at.the Copper 
Queen concentrator of the Phelps Dodge Corporation, Bisbee, Ariz. Inf, 
Circ, 6404, Bureau of Mines, 1931, 29 pp. 

The Copper Queen concentrator at. Warren, Ariz., was piaeed. in Saerat ion 
in April 1923, The capacity is 4,000 tons of copper ore daily, but con— 
templated changes in the grinding circuit would increase it to'€,000 tons, 
The ore treated averages 2.15 percent copper, occuring as chalcocite with 


minor. quantities. of covellite, chalcopyrite, and bornite, associated with 
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pyrite in a porphyritic gangue, Straight flotation is used to recover 
31.32 percent. of the copper in concentrates averaging 12,92 percent copper. 
Considerable pyrite is depressed in the lime, xanthate, oine oil circuit, 
The ore. is reduced to all minus leinch in jaw, gyratory, and horizontal 
disk crushers, and ground in two stages, using rod mills and ball mills, 
Primary slime .is separated in a bowl classifier treating the rod-mill dis- 
charge, The slimes, amounting to about one half the feed, are treated in 
separate flotation circuits and the sands are ground in ball mills. 
Forrester flotation machines are used in both the slime and sand circuits, 
The report describes the equipment used, gives detailed metallurgical and 
cost data, and discusses metallurgical and cost control, 
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411. WILLLASS, CiYDE 5 E,. Ivon ore bDeneficiation,. Man. and Met oy. vol. 2, 1S 31, 
DD. 186-188, 
ourveys methods and dossibilities of aonlication to Lake Sisorior OreSe 
In 1920 over 1% porcent of the ore of this district was beneficiated by 
wasning, Crying, and siaterin.; and over 25 percent by crusiing and screen- 
ing. Beneficintion is increasing and should be increased further to con- 
Serve rich ores. Gaseous reduction to syonge iron is not recommended, 
Tne Gistrict will be a leader in production of iron ore long after the 
cate of »redicted exhaustion, 


41°. WILLIAMS, J. R. Uew vrocess for treatin, artinony ores. South African 

win, aud nS. Joure, Vol, 41, part Ii, 1931, on. 190—496, 

Untreated antimony sold ore from the Murchison range, Transvaal, is not 
anenable to acalgamat ion or Be eee ian Special calcination volatilized 
tne antimony and arsenic, then 74,44 nercent of the gold was recovered bj 
araleomeation and 15,66 »ercens by cyaznidation. 


£13, WOAKSS, RUSSZLL 3, India's only conner producer — tne Indian Conver 
Corporation, Sng, and hiin, Jour,, vol, 132, 1931, op. ol-d5,. 
Describes minins, nillins, and smeltim: at the Indian Cooner oroverty,. 
Gives flow sisets of the concentrator, 


414, WOODWORTH, SELIM 5, “Willing methods and costs at the Argonaut Mill, 
Jac:son, Calif, Inf, Circ, 6476, Bureau of Mines, 1951, le op. 
The 300—ton Argonaut ere Was built i 1916 at Jackson, Calif, About 
Sl percent of the gold in the ore occurs as coarse ard fine metallic 
particles scatvere a througa the quartz. Some of tne sold. is associated 
wita »oyrite and minor quantities of other sulnhices including galena, 

. Sohalerite, chalcovyrite, tetrahecrite, an’ arsenonyrite. Tne ore is 
treated by a combination of amalgamation and gravity concentration; and 
the tailings, containing considerable carbonaceous or graphitic slimes, 
are treated under contract at a custom cyanide mill,: Amalgamation recovers 
about 69 percent and concentration about 18 vercent of the gold. The ore 
is reduced to ape incnes in a: jaw crusher and fed to 60 stamps crushing 
to &11 minus 28—mesh. Insice snd outside amalgamation is practiced, The 
late tailings are classified in hydravlic classifiers and treated on 
vanners which remove concentraces,. Vanuer tailings are again classified, 
anc. the sands are reground in tuve mills and re-treated on amalgamation 
plates and tables, Tailings flow by gravity to the custom cyanide plant, 


415, YAMAGUCHI, KICHIRO, Studies on tie mineral grains in relation to ore 
dressing, Jour. Faculty igi. Vornyo Impe Unive, vol, re ee 

PVe COC+388. 

A detailed discussion of the methods of determining: ayeraee ‘particle 
size in screened i111 products, with varticular reference to.the use of 
the microscope for tuis work, Points ort erratic results of ordinary 
screenings, and Gescribes a new method of determining screen efficiency. 
Discusses effect of grain size and shave on ore-dressing operations. 
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416, YANCY, H. #., and BIACK, C. G, The effect of certain overating variables 

‘on the efficiency of the: coal-rasiing tevle. Hert. of inves ei eapiane _ 

Zll1l, Bureau of Mines, 1°31, 15 pp. 3 : 

Marked increase in efficiency was obtained by increasing the energy sun- 
nlied by the head motion as represented by tne total mevement of the table 
deck in inches par minute (ctroizes ver minute times 2 times length of 
strolze). Zor maximum efficiency of. senaration material should be dis- 
charged over all tis: cormon.y useé nortions of the perinnery, 5 vercent or 
less in. the Dipty goot r.cac-s* the head=motion end. Ufficiency cecreased 
with increaso in feed fron %.0 to 7.0 tons ver nour, | 


417, YAUCSY, HE. F,, ana Porte, C. B, Préwnetic tabling of toal:. Effect of 
soecific gravity, size,-and shape, Yech. Paper 506,.Bureau or Mines, 
1952, 18 vn, is ' =— | . | , 

In general, tne size of the narticles of a given specific gravity dis- 
charged from the wet table becomes successively finer with increasing 
distance from tae mechanism end of the table, and in 2 given zone the 
average size of the cozmonents increases with increases in their snecizic 
gravities, With pneumatic tables the reverse conditions occur; the size 
or the particles cischarsec becomes incrensingly coarser as the refruse 
end-of the table is apnroachec, and coarse coal.is accomoanied by finer 
impurities, With a wet table the most effective senaietion is made whea 
the imovurities are finer than the co21; with vnevmatic tables the best 
results:are oovtained when the imvurities are coarser than the coal, On 
the pneumatic tavle flat particles stratify at.or near the.top of the bed, 
In this position they are wnsupparted by the riffles and travel more 
rapidly than the cubical shawes across and downt he transverse slone of 
the deck, Flakes concentrate in the. zones nearest the head=motion end 
and cubical particles nearest the refuse end, This is the reverse of the 
wet table. a : | 


418. YOUNG, GEORGE J, OCrusiing anc flotation at Morenci, Arizona, Eng. -— 
Min. Jour., vol. 1271,.1931, vo. 461-462. 
Describes- changes made recently in equipment and methods at the Morenci 
mill of Phelos Dodge Corporation, giving comérative metallurgical data. 
represent ing periods before and after the changes were made, The mill 
ls a combined gravity and flotation concentration nlant, with tabling 
after the vrimary grinding and rloteation after the secondary grinding. 
Many improvements ars noted as a result of the changes, Includes flow 
sheets and metallurgic2zl data, 7 


419, sss Cyaniding low-grade gold ore. Eng. and Min, Jour., vol. 131, 
1931, pDde: 501-563, - . o 
Describes overations at the ayaniiae lant of the Mountain Conver Co., 

Shasta County, Calif. The mierial treated is mined by snovels from the: 
gossan of the old Iron Mountain pyrite deposit and contains about $2.00 
a ton in gold, Crushing is to about 3/8-inch,. and leaching is by verco- 
lation using very dilute cyanide solution, Very low onverating costs are 
attained, due to the coarse cyanide feed, | 
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490, YOUNG, GSORGS J, Gold-ore mining and millins, Eng, and Min, Jour., vol. 

132, 1931, pp. 195-199, 

Descrives Mining and milling at thr Original Sixteen—to-One mine near 
YWevada City, Calif. Gives an historical sketch of mining onerations and 
discusses the two amalganetion mills. ‘The Sixteen-to-One mill, which 
treats 100 tons cf ore a day, uses Iungarian riffles in tne ball mill- 
classifier circuit and stationary tables on tne classifier product, 
Risfle products are treated in a Berdan pan, Includes flow sneets, 


421, selective lead-zginc flotation at Kimberley, British Columbia, 

Eng, and Min, Jour., vol, 151, 1941, on, 2135-515, 

Detailed descrintion of milling operations at the Kimberley mill of the 
Consolidated Mining & Smelting Co. of Canada (Ltd.). For a discussion of 
the mine see pages 2loO-217, Jaw and cyratory crushers at the mine reduce 
the ore to about 2-inch and a cone crusner and rolls at the mill reduce 
it to 98 nercent through #-incn. Grinding is done in three stages in ball 
mills in closed circuit with large classifiers, and flotation in Winerals 
Separation machines, using soda ash, sodium cyanide, oil mixture (water- 
gas tar, creosote, end cresylic acid) and xanthate in the lead circuit 
end copper sulohate, sodium bichromate, cresylic acid, and oil mixture in 
the zinc circuit. About 90 percent of the Jead is recovered in lead con- 
centrates ana 5.5 percent of the zinc in zinc concentrates, All concen- 
trates are shiovped to Trail, British Colunbia, for reduction, Article 
gives flow sheets and metellvrgical data. 


400, ZEIGLER, W. Le Milling in the Coeur d'Alene district, 1930, Min, and Met., 

vol. 12, 1931, »p. 83-89, 

Briefly reviews milling operations at Coeur d'Alene plants during 1930, 
with short descrintions of the Jaciz Waite and Sunshine mills, Describes 
mill equipment in general use and ciscusses flotation reagents. All mills 
in the district now regrind and float the gravity section tailings, 


43, __—S—s« Milling methods and costs at the lead concentrator of the Hecla 
Mining Co., Gem, Ida, Inf. Circ. 6500, Bureau of Mines, 1932, 16 np. 
Detailed descrintion of a 750-ton concentrator treating an ore contain- 

ing arzentiferous galena, with minor amounts of zinc sulphide in a quartz-— 
itic gengue, Tne method emloyed is a combination of jig concentration 
followed by flotation of the reground jig tailings, with direct flotation 
of primary slime and refround jig middlings. Report gives detailed flow 
ie metallurgical tables, cost data, flotation reagents, recoveries, 
etc, 
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